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After many decades of being considered useless and often destroyed 
wetlands have become valued for the many functions they provide.   To make 
informed wetland management decisions biologists have to develop practical, 
rapid, and inexpensive ways to assess biological conditions and functions.   
Ideally these assessment methods have to measure more than one attribute of the 
wetland to represent the overall condition of the biological community.   For this 
project I conducted field assessments at mitigation sites in Pembroke Pines, 
Florida, to see how the newest method used in the State of Florida, the Uniform 
Mitigation Assessment Method (UMAM), compared to the older Wetland Rapid 
Assessment Procedure (WRAP), and a Wildlife Survey (WS).   The assessments 
determined at what level the mitigation sites of this study functioned, and were 
than repeated over a thirteen month period to account for seasonal fluctuations.   
For each assessment method a worksheet was completed, which along with 
available background information for the sites, was used to determine the value, 
and function provided by the wetlands.   The three methods were then compared 
using eleven evaluation criteria I developed.   Based on my results UMAM was 
the best assessment method tested saving the most acreage while integrating risk 
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Wetlands can be found worldwide and they provide very diverse habitats 
for many species.   They are especially important for amphibians which spent at 
least one life cycle in a wetlands habitat (Baca 2002).   Wetlands come in a wide 
variety like swamps, bogs, and marshes; they occur in salt and freshwater habitats 
and may be part of a tidal system (Baca 2002).   They are not necessarily wet all 
year long, but the hydrology of the ground determines the flora and fauna that 
makes up the ecosystem (U. S. EPA 2002c).    
Historically wetlands were considered worthless and were destroyed to 
create farmland and developments.   Wetlands destruction and drainage was 
encouraged prior to the 1970’s and assisted by policies like the “Federal Swamp 
Land Act of 1850, which deeded extensive wetland acreage from the Federal 
Government to the States for conversion to agriculture” (U. S. EPA 2002c).   
Consequently, more than half of the US’s wetlands have been lost (Figure 1).   
According to the EPA the U.S. looses 24,000 acres of wetlands yearly.   Even 
though some progress was made during the 90’s, with the U. S. Army Corps of 
Engineers reporting an increase of wetlands by 50,000 ha, the overall numbers are 
still declining and often the quality of the wetlands is very poor as well (Hartzell 
et al. 2007).   Dahl and Allord (1994) found that overall wetlands loss outpaces 
wetland protection, and that in 1994 only an estimated “100 million acres of 
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wetlands remained in the conterminous United States” (Dahl and Allord 1994), 
compared to approximately 221 million acres of wetlands in the 1600’s.     
Wetlands regulate water levels and play a large role in flood protection by 
absorbing and storing water after heavy rain, which then prevents flooding in 
areas downstream from the wetland (Novitzki et al. 1995).   Lately scientists have 
come to believe that one of the greatest values provided is that wetlands have a 
global impact on “air quality, which is influenced by the nitrogen, sulfur, 
methane, and carbon cycles” (Novitzki et al. 1995).  They also improve water 
quality, are nutrient sinks, provide nursery areas for a wide variety of fauna, 
provide wildlife habitat, and are an important rest area for migratory birds 
(Novitzki et al. 1995). 
Wetlands make up some of the worlds most productive habitats, and are 
important nurseries for salt-and freshwater fish and invertebrates.   With 
overfishing affecting most of the worlds fisheries nursery areas that replenish 
economically important species become ever more important (Novitzki et al. 
1995).   As freshwater becomes sparser in the world wetlands are of even higher 
significance since they have the ability to remove high nutrient load in waste 
water.   Many waste water facilities now use wetlands as one step of water 
cleansing so it can be reused.   Wetland plants remove phosphates, sulfates, and 
other nutrients that can cause eutrophication, which can kill a body of water and 
the species in it by suffocation (Vymazal et al. 2006).  Wetlands also have 
recreational values like kayaking, fishing, hunting, and wildlife-and bird watching 
(Novitzki et al. 1995).  
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Once the ecological value of wetlands was realized actions for protection 
were undertaken.    The EPA and the Army Corps of engineers along with local 
agencies have passed measures for conservation, protection, and restoration.    
The main federal regulation for the protection of wetlands is the Clean Water Act 
of 1972.   “A major goal of this act is to avoid adverse impact to wetlands and if 
the impact is unavoidable than it must be offset so that there is no net loss of 
wetlands” (DeSena 1999).    This is called mitigation sequencing.   Mitigation 
sequencing starts with avoidance of impacts, then requires minimization of 
impacts and then if impacts are unavoidable compensation mitigation.   The act 
has been criticized, because the goal of no net loss of wetland functions has not 
been met.   The State of Florida, for example, lost 46% of its wetlands between 
1780 and 1980.   Developers who get a permit to build on wetlands because the 
impacts were unavoidable are required to offset the loss by creating, enhancing, 
preserving, or restoring a wetland of at least the same size/quality within the same 
ecoregion.   This process is called wetland mitigation.   One problem is that 
ecoregions are not very well defined so the mitigation site is often hundreds of km 
from the original watershed (DeSena 1999). 
 
Mitigation    
Wetland creation is the process of building a wetland on a site, which 
historically has not been a wetland.   It consists of creating wetland hydrology, 
planting hydrophytic plant communities, establishing hydric soil conditions, and 
creating wetland ecosystem functions.   Wetland enhancement is an activity that 
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improves a wetland degraded by human activities to a healthy and functioning 
ecosystem.   It consists of enhancing the appropriate hydrology and habitat, 
controlling invasive vegetation, and often planting desirable native vegetation.   
Wetland restoration is the process of restoring a wetland that has been filled in or 
completely drained.   This includes the restoring of hydrology, removing exotics, 
and planting desirable hydrophytic vegetation.   Wetland preservation is the act of 
preserving an existing wetland that is of reasonable health in perpetuity.    Often 
all a developer has to do is buy a wetland and draw up papers declaring it a 
preserve or an environmental trust.   This is one of the cheapest options for 
developers, but it does not fulfill the goal of no net wetland loss, since the 
wetlands already exists, so the one being destroyed is not replaced (Department of 
the Army 1995).    
One of the problems documented with the creation of wetlands is their 
inability to replicate the natural wetlands being replaced.   Studies have found that 
only 13% of man made wetlands are successful, and that many mitigation projects 
are never begun.   Furthermore, many mitigation sites are not maintained as 
required by law.   Florida law, for instance, requires mitigation sites to be 
maintained perpetually.   Maintenance of a mitigation site includes removal of 
exotics, monitoring, wildlife surveys, etc.    Also, very little research has been 
done on mitigation sites so there is minimal data on their effectiveness (Froelich 
2003).   Wetland mitigation sites are often small, fragmented pieces that are 
isolated by surrounding developments instead of the large continuous site that was 
destroyed or fragmented.   Fragmentation has a negative impact on fish and 
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wildlife, and causes more edge effects, exposing the habitat to invasive species 
(Bender et al. 1998). 
Debinski and Holt (2000), as well as Bender et al. (1998) found that small 
patches of fragmented landscapes have a negative impact on species diversity.   
Fragmented habitats have more edges and edges are much more susceptible to 
invasion by invasive species of both flora and fauna.   Fragments are also 
negatively related to reproductive success, as shy species are exposed too much 
more disturbances since there is no interior habitat to retreat to if the patch is 
small.   Fragmentation also affects immigration and emigration negatively since 
there is no continuous landscape to travel through.    
 As Wainger et al. (2001) points out developers who are the buyers of 
mitigation sites have every incentive to keep cost low, as do sellers and the 
creators of the mitigation sites, which results in nobody being “quality-conscious” 
(Wainger et al. 2001).    “The cost of providing mitigation credits, and 
concomitantly the price of buying them, increases with the quality of the wetland 
mitigation.   Both parties, therefore, have incentives for quick and cheap 
mitigation.   Consequently, buyers and sellers of wetland mitigation provide only 
as much quality as trade regulators require” (Wainger et al. 2001).  Since there is 
no common and proven evaluation method and politics play into it there is a lot of 
room for regulators to use discretion in function and size of the mitigation 
(Wainger et al. 2001). 
According to Froelich (2003) changes are being considered to concentrate 
on wetland function instead of size.   It is believed that mitigation sites should 
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have to provide the same functions for the ecosystem instead of just the same size.   
The problem is that there is no way of determining in advance how well a created 
wetland will function in years to come.   Research has shown that the majority of 
man-made wetlands are not successful.   The changes also propose to hold 
developers more accountable for the success of the sites and to improve research 
and data collection.   “The overall goal of the plan is to focus guidance, research, 
and resources to advance ecologically meaningful compensatory mitigation, 
informed by science” (Froelich 2003). 
Another, more recent mitigation alternative is buying mitigation credits 
from a mitigation bank.   This process has been encouraged, as individual 
developers usually create small fragmented wetlands, while mitigation banks 
build/restore large continuous wetlands, which are environmentally sounder than 
small fragmented wetlands.    The banks then sell credits to developers.   One 
advantage of mitigation banks is that their sites have a better record of being 
maintained.   But a drawback is that these created, enhanced, or restored wetlands 
are often kilometers away and not within the same watershed as the destroyed 
wetland, thus negatively effecting the ecological balance of the watershed and 
possibly removing wetlands from an entire region (DeSena 1999).    
It is much more cost efficient for mitigation banks to establish their 
mitigation sites in rural areas, where large blocks of land are more readily 
available and relatively inexpensive (DeSena 1999).   Cost is a driving force for 
developers, especially since “ecological restoration is among the most expensive 
and extensive conservation actions worldwide” (Holl et al. 2003).  This profit 
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driven trend to create wetlands in rural areas deprives developed areas of flood 
protection, groundwater recharge, sediment trapping, and wildlife habitats in 
already wildlife deprived areas.   This leads to a net wetland loss in developed 
areas were the ecological functions wetlands provide are much more valuable 
than in undeveloped areas where natural wetlands already exist.   That is the 
reason that the regulations should be based on ecological values for the watershed 
where the natural wetland was removed (Wainger et al. 2001).   Viable and 
functioning wetlands that replace destroyed wetlands should be created within the 
same watershed from which they were removed so that the watershed will remain 
functional.  The banks are also under state and local regulations to create a 
functioning ecosystem and to assure proper maintenance of the wetland.   Another 
problem is that developers may pay “in lieu fees” (DeSena 1999) instead of 
creating a wetland.    These fees often do not go to wetlands protection and 
restoration, but may be given to a not for profit organization for conservation 
purposes.   This choice is cheaper for the developer and the no net loss of 
wetlands policy is not fulfilled (DeSena 1999). 
    
Assessment 
A major problem with wetland mitigation is the assessment process.   An 
assessment is the process that estimates the value of a wetland.   A biologist does 
a field evaluation of a wetland and scores it by examining the resulting data to 
determine the condition of the wetland, identifying stressors, and possible 
effectiveness of management plans.   That score allows a determination of how 
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much mitigation will be necessary to compensate for the destruction of the 
wetland.   The assessment may also be used on the mitigation site to determine its 
value.   There are two basic kinds of wetland assessment methods: one type of 
assessment evaluates wetland benefits to fish and wildlife and assigns numerical 
values.   The other assigns numerical values on the overall benefits the wetland 
has to society and the surrounding ecosystems (Novitzki et al. 1995).   A uniform 
evaluation system that compares wetlands “would facilitate mitigation for 
unavoidable wetland losses, would provide a tool for determining the success (or 
failure) of programs and policies intended to protect or manage wetland resources, 
and would assist in identifying long-term trends in the condition of wetland 
resources” (Novitzki et al. 1995).  
Up to this point many different assessment methods like the Wetland 
Rapid Assessment Procedure (WRAP) (Miller and Gunsalus 1997), Broward 
County’s Wetland Benefit Index (WBI) (Ambasht, R. and Ambasht, N. 2002, p. 
91), Hydrogeomorphic Wetland Assessment (HGM) (Novitzki et al. 1995), 
Environmental Monitoring Assessment Program-Wetlands (EMAP-Wetlands) 
(Novitzki et al. 1995), and Wetland Evaluation Technique (WET) (Ambasht, R. 
and Ambasht, N. 2002, p. 87-89), have been used due to many agencies using 
their own methods.   For example, WET has been used widely by federal agencies 
like the Federal Highway Administration to assign values to specific functions of 
individual wetlands (Ambasht, R. and Ambasht, N. 2002, p. 87-89).   EMAP-
Wetlands was developed by the EPA; it focuses on determining the ecological 
conditions of wetlands in a region (Novitzki et al. 1995).   The HGM approach 
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measures the function of individual wetlands and compares them to functions 
performed by other similar wetlands; it was developed by the U. S. Army Corps 
of Engineers (Novitzki et al. 1995).   Most of these methods continue to be 
incorporated into the use of acreage ratios and consequently, do not fully account 
for functional gains and losses.   Rather, gains and losses are measured in acres.   
For example, a swamp of 1 acre being impacted would mean that the developer 
would have to restore a marsh of between 1.5 – 4 acres, depending on time lag 
and risk for the marsh being restored and the conditions of the swamp being 
impacted, the more pristine, the higher the mitigation ratio (Novitzki et al. 1995).   
But the restoration of a marsh does not guarantee its functionality, often these 
mitigation sites do not provide the same function as the original wetland, and in 
many cases they provide fragmented habitat or have a diminished chance of being 
successful due to surrounding development, uncertain hydrology, or exotic 
vegetation invasion.   Also, the different methods being used may lead to different 
results (Fennessy et al. 2007).    
Replication therefore is a problem, with so many different methods being 
used, and with each department having different preferred methods it is 
impossible to replicate the results even on a state level never mind the federal 
level.   In the State of Florida presently at least four different assessment methods, 
the Uniform Mitigation Assessment Method (UMAM), the Wetland Rapid 
Assessment Procedure (WRAP), the Hydrogeomorphic Wetland Assessment 
(HGM), and the Florida Wetland Condition Index (FWCI) are used to evaluate 
wetlands.   It is likely, that an agency using UMAM will get a different result 
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when evaluating a wetland than an agency using HGM (Reiss et al. 2007).   
Consequently, it is important to compare methods and find which ones are most 
promising from an ecological standpoint taking the whole watershed into account.   
Only after a rapid and repeatable method is developed that can be used for all 
kinds of wetlands and that will be applied federally and evenly across states and 
agencies can we hope to start meeting the goal of no net loss of wetlands.  
Wildlife Surveys (WS) record wildlife observations based on sights and 
sounds by genus and species, in addition to habitat and surrounding use 
observation.   Sometimes trapping is also used, and wildlife surveys may include 
the use of track and scat observations.   All species, as well as the number of 
individuals of each species are entered on an observation sheet.   The data can 
then be used to determine species richness, diversity, and evenness (U. S. EPA 
2002a).    
WRAP looks at the condition of a wetland based upon other wetlands of 
that type in their pristine, or benchmark condition.   WRAP does not specifically 
address time lag or risk; therefore, an acreage ratio or adjustment factor is still 
required.   It uses the following indicators: wildlife utilization, wetland 
overstory/shrub canopy, wetland vegetative ground cover, and adjacent upland 
support/wetland buffer, field indicators of wetland hydrology, and water quality 
input and treatment systems (Miller & Gunsalus 1997).   
UMAM was recently developed by the South Florida Water Management 
District and is largely based on WRAP methodology.   This newest method has 
been used in the State of Florida since February 2
nd
 2004 to assess the amount of 
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mitigation needed in a standardized way throughout the state.  UMAM is 
designed to be used in all geographic regions of the state.   This method assesses 
the functions provided to fish and wildlife by wetlands, uplands, and surface 
waters.  The following three indicators are used: location and landscape support, 
water environment, and community structure (Florida Administration Code Rule 
2004). 
 My study examines the Pembroke Pines Wetlandsbank in Broward 
County, Florida.   Three different wetlands, all wet prairies, as classified by 
Florida Land Use, Cover and Forms Classification System (FLUCCS) (Miler & 
Gunsalus 1997) will be surveyed.   Wet prairies are defined as being composed 
mostly of grassy vegetation, like sedges and rushes.   The soil is wet to boggy, 
having less water than marshes (Miller & Gunsalus 1997).   All sites are 
mitigation sites where wetlands were restored to offset the loss of natural 
wetlands (Bishop 2000).   Each site was surveyed every three months for a period 
of thirteen months.   At each survey three assessment methods were completed, to 
see if the methods yield similar results.   The three methods were 1) WS, 
determining species richness (S), diversity (H), and evenness (E), 2) WRAP, and 
3) UMAM.   Surveying the site over a 13 month period takes into account 
seasonal changes and fluctuations and helps to determine if one of the three 
methods may be more seasonally dependent than the others.   The data collected 
were used to determine the function and value of the mitigation sites and to 
compare the three assessment methods based on 11 criteria. 
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 The main idea behind the 11 criteria I developed is, as a whole they allow 
the determination of the main goal of the Clean Water Act: to offset unavoidable 
wetland loss with no net loss of wetlands.   The criteria chosen are 1) Wetland 
Types: What type of wetland may the method be used for?   2) Time: A good 
method “must be able to provide an accurate assessment of condition in a 
relatively short time period” (Fennessy et al. 2007).   3) On-Site Assessment: Is 
the actual assessment done in the field?   4)  Focus: What is evaluated Flora, 
Fauna, a specific assemblage etc?   5) Condition: Is the condition of the site 
considered?   6) Hydrology: does the method evaluate hydrology?   7) Soil: Is the 
soil and the soil type considered?   8) Desirable Species: Are all species treated 
equally or is a difference made between desirable and undesirable species?   9) 
Stressors: Are environmental stressors noted and considered in the evaluation?   
10) Subjective/Objective: Are results open to interpretation?   11) Value: Is an 
actual numerical value for the wetland calculated?      
Since WRAP is based on ratios and UMAM is based on function it is 
possible that under UMAM less acreage will be required for mitigation, for 
example if the site slated for development was already degraded and consequently 
of low ecological value, and the mitigation bank sites are expected to be high 
functioning wetlands less mitigation per acre would be required under UMAM 
than their would be under WRAP, but the value of the mitigation would be higher 
and it would fall under strict quality control standards.    UMAM also considers 
time lag, which means that the time between the destruction of the wetland and 
the establishment of the mitigation site is added into the calculations.   As well as 
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risk adjustments, this refers to the level of uncertainty of whether the degree of 
function advertised is likely to be achieved at the mitigation site.   For this study 
WRAP and UMAM values are compared along eleven criteria with the results of 
a Wildlife Survey.   The Wildlife Survey looks at species richness, diversity, and 
evenness only, the idea being that high abundance and diversity reflect a well 
functioning wetland.   While both UMAM and WRAP look at hydrology, 
appropriate wetlands fauna, and wildlife utilization (Miller and Gunsalus 1997 
and Florida Administrative Code Rule 2004).  
   
  
STATEMENT OF OBJECTIVES 
 
 To make informed wetland management decisions biologists have to 
develop practical ways to assess biological conditions and function.   The 
assessment method has to be practical, which is a challenge, since monitoring 
every way in which a wetland can be damaged by human activities is not feasible 
due to economic and time constraints.    “Therefore, wetland biologists must focus 
on measuring the attributes of wetlands that will reflect biological condition 
without having to measure each and every disturbance that contributes to that 
condition” (U. S. EPA 2002c).   Usually wetlands are stressed due to a mixture of 
chemical, physical, and biological factors; to measure all the stressors is not 
feasible.   The best way is to evaluate the cumulative effect of all the factors is by 
measuring the condition of the biological community.    It is best to monitor 
biological components of wetlands by bioassessment, supported by basic 
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chemical and physical data (U. S. EPA 2002c).   “Bioassessments can help 
prioritize where to follow up with additional monitoring, help diagnose the causes 
of degradation, and provide data to make informed management decision” (U. S. 
EPA 2002c).  
The objective of my study is to compare three assessment methods and effectively 
see how a WS or WRAP compares to UMAM, the newest method.   I hypothesize 




METHODS AND MATERIALS 
 
To determine at what level the mitigation sites of this study are 
functioning, the three assessments were conducted over a 13 month period.   The 
results of the three methods were then calculated and compared to each other, as 
well as along 11 categories to see if there are differences.   The average scores of 
each method were compared to see if there are seasonal differences that should be 
considered.   The three assessment methods, as well as available background 
information for the sites, were used to determine the value and function provided 
by the wetlands.    Current conditions, hydrology, uniqueness, location, fish and 




 Data collection took place at the Florida Wetlandsbank in Pembroke 
Pines.   The site boundaries are Sheridan Street on the North, 196
th
 Ave on the 
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East, 208
th
 Ave on the West, and just South of Taft street (Figure 2).   The area is 
within the South Broward Drainage District S-10 Basin and is located 
approximately ½ mile east of the Everglades buffer strip in Southwestern 
Broward County.    The site encompasses 445.05 acres of a formerly 
nonfunctioning and degraded wetland.   The wetland was restored in phases with 
the first phases being completed in 1995 and the final phases being finished in 
1999.   The restoration was accomplished by extensive earthwork that restored 
hydrology, removal of exotic fauna, and planting of desirable vegetation.    The 
wetland consists of upland buffer, forested wetland, dry prairie, tree islands, 
sawgrass marsh, wet prairie, shallow water, and slough  (Figures 3&4)(Bishop 
2000).   For this project three different phases, all wet prairies, as classified by 
FLUCCS were surveyed.   Wet prairies are defined as being composed of mostly 
grassy vegetation on wet soils (Miller and Gunsalus 1997).  
     
Phase Description  
The sites surveyed were Phase16 completed in 1997, Phase 1A completed 
in 1995, and Phase 28 completed in 1999.   The sites are listed in the order in 
which the study was performed.   All sites are mitigation sites where wetlands 
were restored to offset the loss of natural wetlands.   Phase 16 is a wet prairie with 
an upland buffer on the west side that measures at least 50 feet.   West of the 
upland buffer is a residential area consisting of single family homes with yards.   
The upland buffer goes right into a wet prairie which expands into shallow water.   
The phase encompasses 18.25 acres and is bordered by a continuous wetland 
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encompassing 445.05 acres on the east, south, and north side.   The upland buffer 
has desirable plants such as Bald Cypress (Taxodium distichum), Sweet Bay 
(Magnolia virginiana), Live Oak (Quercus virginiana), and Red Maple (Acer 
rubrum).   The sites hydrology is good with standing water and desirable 
emergent vegetation, like Sawgrass (Cladium jamaicense) and Spikerush 
(Eleocharis cellulosa).   Fauna assemblage is representative of expected species 
like wading birds and amphibians (Bishop 2000).    
Phase 1A is a 22.60 acre wet prairie that is also part of the 445.05 acre 
continuous wetland.   On the west side is an upland buffer that averages a width 
of 36 feet and is bordered by a canal.   West of the canal is a residential area with 
single family homes and yards.   On the north, south, and east side it is bordered 
by wetlands.   The buffer shows appropriate vegetation like Pond Cypress 
(Taxodium distichum var.imbricarium) and Wax Myrtle (Myrica cerifera).   East 
of the buffer the wet prairie can be found with desirable plants like Sawgrass, 
Spikerush, and Lance-Leaved Arrowhead (Sagittaria lancifolia).   The wet prairie 
has good hydrology and extends into shallow water with a small hammock/island 
to the east.   Appropriate fauna utilized the wetland such as wading birds and the 
turtle guild (Bishop 2000). 
Phase 28 is a 9.55 acre wet prairie that has an upland buffer on the west 
and east side.   The area is also surrounded by the continuous 445.05 acre wetland 
on the west, east, and south sides.   Part of the north side adjoins a wetland, while 
another part of it abuts a natural area that has Melaleuca (Melaleuca 
quinquenervia), an invasive species, growing in it.   The buffer averages a width 
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of at least 30 feet and has appropriate flora like Cabbage Palm (Sabal palmetto) 
and Red Maple.   The site has good hydrology with boggy soil and desirable 
emergent vegetation like Sawgrass and Spikerush.   Expected fauna like wading 
birds and amphibians utilized the area (Bishop 2000).  
  
Data Collection 
The materials utilized for the data collections were WS, UMAM, and 
WRAP worksheets, as well as sketching paper for species I was unable to identify 
immediately, so they could be researched at the office.   A camera was used to 
document the sites layout as well as Flora and Fauna representations.   As species 
were encountered binoculars and identification guides were used for 
documentation, identification, and counting.   Area searches, in which species are 
counted by visual identification, were used for the visible and unobstructed parts 
of the wetland; and point counts, which count species heard and seen, were used 
for areas with poor visibility.   Measuring tape and waders were used to determine 
berm width, water depth, and transect layout (U. S. EPA 2002b).    
Each site was surveyed every three months for a period of thirteen month.   
Surveying the site quarterly in the Summer, Fall, Winter, Spring, and a retake in 
the Summer over a thirteen month period took into account seasonal changes and 
fluctuations and helped determine if one of the three methods may be more 
seasonally influenced than the others.   All surveys were conducted at dusk and 
dawn to observe wildlife utilization, as wildlife is often most active during those 
periods (Sueur et al. 2008).   During each survey the hydrology was assessed, by 
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measuring the water depth, checking water marks, and soil saturation, since 
hydric soil is saturated with water, and indicates good hydrology (Cowdery et al. 
1985).   Standing water was also “checked for quality degradation such as 
discoloration, turbidity, or oil sheen” (Florida Administration Code Rule 2004).   
It was also considered if the vegetation was appropriate for a wet prairie, in other 
words was some of the vegetation obligate wetland vegetation, and whether 
“hydrophytes, plants especially adapted to grow in water” (Cowdery et al. 1985), 
were present (Cowdery et al. 1985).   Community structure was assessed as well 
by looking at the plant community.   The amount of invasive and desirable species 
was also taken into account (Florida Administration Code Rule 2004).  To 
determine if the mitigation sites of this study were functioning on an ecological 
level WS, WRAP, and UMAM were performed at the three sites. 
 
Wildlife Survey 
   The WS’s were conducted by walking and observing the target areas.   
The survey times included dawn and dusk, since wildlife is often most active 
during those times (Sueur et al. 2008).   First the complete buffer was walked 
along a transect, and all species observed were recorded by genus and species, 
tracks and scats were also noted (Appendix A).   Then the area was scanned with 
binoculars, again recording all observations.   Then I remained motionless for at 
least 30 minutes, in hidden areas along the buffer, and recorded all observed 
species, while I intermittently continued to scan the area with binoculars.   At the 
end of the survey the buffer was once more completely walked along a transect.   
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Again, all species observed or heard were recorded by genus and species, tracks 
and scats were also noted.   Binoculars and identification guides were utilized for 
this step (U. S. EPA 2002b).   Species richness, diversity, and evenness were 
calculated.  For the Wildlife Survey the averages of the five data sets were used to 
account for the number of species in each Subgroup (Birds, Insects, etc) of each 
phase, as well as the total number of species for each phase, to obtain Species 
Richness S.   To give an estimation of wildlife utilization species diversity at each 
location was determined using the Shannon Wiener Index H’=-∑pIlnpI, which 
measures the diversity of a community.   Evenness EH=H’/Hmax was also 
calculated for each location.   Evenness assumes a value between 0 and 1, with 1 
being complete evenness (REWHC 2000). 
 
WRAP 
The WRAP score was determined by walking a minimum of 50% of the 
wetland perimeter, and visually inspecting the entire perimeter.   To determine 
wildlife, utilization direct wildlife observations were recorded, as well as tracks 
and scats.    Next the plant community was documented by noting its composition 
and coverage.   Care was taken to make note of upland species encroaching on the 
wetland (Miller & Gunsalus 1997).   Then the hydrology was determined by 
measuring the depth of inundation and checking for water marks.   The plant 
community structure was also checked for the presence of obligate wetland plants 
and hydrophytes and lastly, the soil morphology was considered by determining if 
the soil was saturated with water and checking the soil color (Cowdery et al. 
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1985).   The width of the wetland buffer was measured, as well as the water 
depth.   All observations were recorded on a field data sheet (Appendix B) and the 
wetland was scored on the following six variables: Wildlife utilization, wetland 
canopy, wetland ground cover, habitat support/buffer, field hydrology, and water 
quality input/treatment.   Each variable got a score from 0-3 in half increments.   
A 3 is a perfect score, indicating perfect function for the variable.   The scoring 
system was predetermined by the WRAP worksheet template.   The scores for 
each variable were totaled (∑ V) the total was then divided by the max score (∑ 
Vmax) (Miller & Gunsalus 1997).    The scores for each quarterly data collection 
were then added and divided by the number of collections to obtain the average 
score for each phase. 
 
UMAM 
For UMAM the following indicators were assessed.  Surveys of the sites as 
well as available background information for the sites were used to determine the 
value and function provided by the wetlands.    On site surveys examined current 
conditions, hydrology, uniqueness, location, as well as fish and wildlife 
utilization. 
The assessment consisted of two parts (Appendix C).   In part I a 
qualitative characterization of each site was performed.    A detailed description 
of the sites was recorded describing the community being evaluated and the 
functions being evaluated.   This part utilized known background information 
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about the sites, such as journal articles, aerial photographs, site visits, etc.   The 
following are a list of parameters that were addressed: 
 Special water classifications 
 Significant features that might affect the sites like industry or preserves 
 Assessment area size 
 Geographic relationships and hydrology connection between site and the 
wetlands/surface waters or uplands 
 Uniqueness as to rarity of wetland or flora and fauna 
 Function performed by the wetland relating to fish and wildlife 
 Anticipated wildlife utilization 
Part II assessed and scored the sites.   This part utilized a point scoring 
system of zero to ten, were only whole numbers were used and ten was the best, 
meaning equal to a perfect wetland never influenced by any human disturbances 
and part of a healthy ecosystem.   A score of zero indicates that the function being 
evaluated “provides no benefit to fish and wildlife” (Florida Administration Code 
Rule 2004).   The three indicators of wetland functions were 1) location and 
landscape support: like corridors connecting to other wetlands, availability and 
quality of nearby habitats, adjacent land uses and their effects, etc. 2) water 
environment: hydrology, seasonal water levels, aufwuchs, emergent vegetation 
that indicates high nutrient loads, like cattails (Typha sp.) etc. and 3) community 
structure: plant species, health of vegetation, abundance and distribution, exotics, 
etc.   A sore of 10 was optimal, a score of 7 was moderate, a score of 4 was 
minimal, and a score of 0 meant not present.   The UMAM handbook lays out step 
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by step what the evaluator has to find present or not present for each score and 
each function.   The scores were entered in a scoring sheet and calculated 
automatically by the template.   The score for each indicator was then added and 
the sum was divided by 30, since 30 is the maximum score possible.   The result 
indicated the function of the system with a maximum score of 1.    The function 
was calculated with acreage x functional value = functional unit (Florida 
Administration Code Rule 2004).   I then also recorded how much time the entire 
process took to use that information in the comparison table. 
 
Comparison of Assessment Methods   
 After the field assessments were concluded I completed the worksheets 
and required calculations at the office.   Then the methods were compared along 
11 criteria and a comparison table was created.   The first category considered 
was Wetland Type; the idea was to find a method that is applicable for all types of 
wetlands.   In other words, can the method be applied in all wetlands, or is it only 
applicable for freshwater marshes, for example.   The second category was Time, 
so the evaluator looked at how much preparation was needed to prepare before the 
evaluation, as well as how long the analysis and worksheet completion took.   
Then it was considered how long it took to make an assessment in the field, and 
whether it was dependent on the wetland size?   The third category On-Site 
Assessment was a determination on whether the assessment included a site visit, 
or could be completed from the office.   The fourth category Focus looked at what 
 
- 31 - 
kind of assemblage was evaluated, for example, Flora, Fauna, or only 
macroinvertebrates.    
The fifth category Condition investigated whether the method considered 
the condition of the wetland, and if there was a difference in scoring based on the 
condition.   The sixth category Hydrology looked at the worksheets associated 
with the methods tested and determined if the hydrology of the wetland was part 
of the evaluation.   The seventh category Soil investigated whether the method 
tested soil, and whether the score was dependent on hydric soil being present.   
The eighth category Desirable Species compared the methods on whether higher 
scores for desirable species and low scores for undesirable and or exotics were 
assigned.   For the scope of this study desirable species were defined as obligate 
wetland species and species listed by Miller and Gunsalus (1997) as expected in a 
wet prairie.   The ninth category Stressors compared the assessment methods to 
see if stressors like drought, invasive species, and adjacent land use etc. adjusted 
the score in a negative way.   The tenth category Subjective/Objective looked at 
whether the results are open to interpretation.   The eleventh category Value 




Wildlife Survey Results 
In Phase 16 a total of  35 species of birds, 13 species of  butterflies and 
moth, 14 species of  dragonflies and damselflies, 10 species of reptiles and 
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amphibians, 6 species of spiders, 24 species of insects, 2 species of fish, 4 species 
of mammals, and 2 species of invertebrates were observed (Table1).    
Species 
Categories 




Spiders Insects Fish Mammals Inv. 
S 35 13 14 10 6 24 2 4 2 
Table 1 
This adds up to a total number of observed species of 110, so Species Richness S 
= 110 (Alden et al. 1998 p. 87-193 & 213-368 and Kaufman 2000 p. 102-118 & 
142-153).   Seasonally the breakdown is as follows (Table 2). 
Month July 2004 Oct. 2004 Jan. 2005 April 2005 July 2005 
S 17 48 25 55 60 
Table 2    
In Phase 1A a total of 54 species of birds, 16 species of butterflies and 
moth, 19 species of dragonflies and damselflies, 13 species of reptiles and 
amphibians, 8 species of spiders, 29 species of insects, 2 species of fish, 4 
mammals, and 2 invertebrates were observed (Table 3).   
Species 
Categories 




Spiders Insects Fish Mammals Inv. 
S 54 16 19 13 8 29 2 4 2 
            Table 3 
This adds up to Species Richness S = 148 for the total number of species observed 
(Alden et al. 1998 p. 87-193 & 213-368 and Kaufman 2000 p. 102-118 & 142-
153).   Seasonally the breakdown is as follows (Table 4). 
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Month July 2004 Oct. 2004 Jan. 2005 April 2005 July 2005 
S 15 34 31 51 55 
Table 4 
In Phase 28 there were 55 species of birds, 18 species of butterflies and 
moths, 21 species of dragonflies and damselflies, 15 species of reptiles and 
amphibians, 9 species of spiders, 32 species of insects, 2 species of fish, 5 species 
of mammals, and 4 species of invertebrates observed (Table 5).     
Species 
Categories 




Spiders Insects Fish Mammals Inv. 
S 55 18 21 15 9 32 2 5 4 
Table 5 
The total number of species observed in Phase 28 was Species Richness S = 161 
(Alden et al. 1998 p. 87-193 & 213-368 and Kaufman 2000 p. 102-118 & 142-
153).   Seasonally the breakdown is as follows (Table 6). 
Month July 2004 Oct. 2004 Jan. 2005 April 2005 July 2005 
S 22 34 33 47 41 
Table 6 
The Shannon Wiener Index for Phase 16 is H = 3.78.   The Shannon 
Wiener Index for Phase 1A is H = 3.74.   And the Shannon Wiener Index for 
Phase 28 is H = 3.65.   The Evenness calculated for Phase 16 is E = 0.80.   The 
Evenness calculated for Phase 1A is E = 0.81.   And the Evenness calculated for 
Phase 28 is E= 0.81 (Table 7).   For a more complete look at the data see the 
Wildlife Survey data sheets attached to this paper (Appendix A).   
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Phase/Results Phase16 Phase1A Phase28 
H 3.78 3.74 3.65 
E 0.80 0.81 0.81 
Table 7 
       
WRAP Scores 
The average WRAP score is calculated by adding the 5 scores for each 
phase and dividing the result by 5.   The average score for Phase 16 is 0.74. 
County: Broward
IMPACT Summary Restoration / Creation / Enhancement Mitigation Summary
Wetland ID# Wrap score Acres of Impact Wrap Units of Impact
Melaleuca 
Invasion >50%
Type of wetland 
impacted 
Secondary 
Impacts Percent of Impact
Acres of 
Mitigation
Average Lift per 
Acre
Wrap Units of 
Mitigation
Wrap Units of 
Mitigation Ratio
1 0.74 15 1.67 No Non-Forested Yes 15 18.25 0 0.00 0
1 0.74 15 1.67 No Non-Forested Yes 15 18.25 0 0.00 0
1 0.71 15 1.59 No Non-Forested Yes 15 18.25 0 0.00 0
1 0.77 15 1.74 No Non-Forested Yes 15 18.25 0 0.00 0









The WRAP units of impact (column 4) are divided by acres of impact (column 3) 
to determine the project average WRAP score in this case 0.11. 
SUMMARY for Creation / Restoraion / Enhancement
Project Average Wrap Score (Units Impacts/Acres) 0.11
WRAP units of impact: 8.33
WRAP units of mitigation: 0.00
WRAP mitigation ratio (mitigation/impact): 0.00
Acres of impact: 75.00
Acres of mitigation: 91.25
Acreage ratio (raw acres mitigation/impact): 1.22  Table 9 
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 The results show that for 75 acres of impacted wetlands in phase 16 
(Because I did 5 data collections of phase 16 over a 13 month period to see if 
there are seasonal differences the total acres of impact and acres of mitigation, as 
well as the acreage ratio (box 2 rows 5-7) are based on 75 acres, since phase 16 
having 18.25 acres times 5 assessments equals 75 acres) 91.25 acres of mitigation 
would be needed to offset the destruction of phase 16.   Or for each acre destroyed 
1.22 acres would have to be created, enhanced, or restored somewhere else to 
hopefully provide the same ecological function.    Specifically to offset the loss of 
the 18.25 acres in phase 16, 22.26 acres of mitigation would be needed (Miller & 
Gunsalus 1997). 
The average WRAP score for Phase 1A is 0.74 
County: Broward
IMPACT Summary Restoration / Creation / Enhancement Mitigation Summary












Average Lift per 
Acre
Wrap Units of 
Mitigation
Wrap Units of 
Mitigation Ratio
1 0.74 20 2.97 No Non-Forested Yes 20 22.60 0 0.00 0
1 0.74 20 2.97 No Non-Forested Yes 20 22.60 0 0.00 0
1 0.74 20 2.97 No Non-Forested Yes 20 22.60 0 0.00 0
1 0.74 20 2.97 No Non-Forested Yes 20 22.60 0 0.00 0









 The WRAP units of impact (column 4) are divided by acres of impact (column 3) 
to determine the project average WRAP score in this case 0.15. 
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SUMMARY for Creation / Restoraion / Enhancement
Project Average Wrap Score (Units Impacts/Acres) 0.15
WRAP units of impact: 14.87
WRAP units of mitigation: 0.00
WRAP mitigation ratio (mitigation/impact): 0.00
Acres of impact: 100.00
Acres of mitigation: 113.00
Acreage ratio (raw acres mitigation/impact): 1.13  Table11 
The results show that for 100 acres of impacted wetlands in phase 1A 113 
acres of mitigation would be needed to offset the destruction of phase 1A.   Or for 
each acre destroyed 1.13 acres would have to be created, enhanced, or restored 
somewhere else to hopefully provide the same ecological function.   Specifically 
to offset the loss of the 22.60 acres of phase 1A 25.54 acres of mitigation would 
be needed (Miller & Gunsalus 1997). 
The average WRAP score for Phase 28 is 0.74 
 
County: Broward
IMPACT Summary Restoration / Creation / Enhancement Mitigation Summary












Average Lift per 
Acre
Wrap Units of 
Mitigation
Wrap Units of 
Mitigation Ratio
1 0.69 12 0.99 No Non-Forested Yes 12 9.55 0 0.00 0
1 0.72 12 1.04 No Non-Forested Yes 12 9.55 0 0.00 0
1 0.72 12 1.04 No Non-Forested Yes 12 9.55 0 0.00 0
1 0.76 12 1.09 No Non-Forested Yes 12 9.55 0 0.00 0








 Table 12 
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The WRAP units of impact (column 4) are divided by acres of impact (column 3) 
to determine the project average WRAP score in this case 0.09. 
 
SUMMARY for Creation / Restoraion / Enhancement
Project Average Wrap Score (Units Impacts/Acres) 0.09
WRAP units of impact: 5.30
WRAP units of mitigation: 0.00
WRAP mitigation ratio (mitigation/impact): 0.00
Acres of impact: 60.00
Acres of mitigation: 47.75
Acreage ratio (raw acres mitigation/impact): 0.80    Table 13 
The results show that for 60 acres of impacted wetlands in phase 28, 47.75 
acres of mitigation would be needed to offset the destruction of phase 28.   Or for 
each acre destroyed 0.80 acres would have to be created, enhanced, or restored 
somewhere else to hopefully provide the same ecological function.   To offset the 
loss of phase 28s 9.55 acres * .80 = 7.64 acres would have to be mitigated (Miller 
& Gunsalus 1997). 
For a more complete look at the data see the WRAP worksheets attached to this 
paper (Appendix B).  
      
UMAM Scores 
There are three indicators in UMAM each with a maximum score of ten.   
Ten is a perfect score for each indicator, the indicator scores are then added up for 
a perfect total score of 30, which translates to 100%.   For this reason the UMAM 
score was determined by summing the scores for each of the indicators and 
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dividing that value by thirty, in other words the actual score is divided by the 
perfect score to yield a number between zero and one, see UMAM score sheet 
(Appendix C).    The closer the number is to one the better is the function of the 
wetland, where one would be a perfect wetland with one hundred percent function 
in all aspects (Florida Administration Code Rule 2004).   Table 14 below shows 
the results for each phase at every data collection. 
 Phase 16 Phase 1A Phase 28 
July 2004 0.73 = 73% 0.70 = 70% 0.70 = 70% 
Oct. 2004 0.77 = 77% 0.73 = 73% 0.73 = 73% 
Jan. 2005 0.73 = 73% 0.73 = 73% 0.73 = 73% 
April 2005 0.73 = 73% 0.73 = 73% 0.77 = 77% 
July 2005 0.73 = 73% 0.73 = 73% 0.77 = 77% 
 Table 14   
The five scores for each phase were then summed and divided by five to 
get the average score for the 13 month period.   The average score for phase # 16 
was 0.74, which can also be expressed as 74% functionality.   The average score 
for phase # 1A was 0.72 or 72% functionality.   The average score for phase # 28 
was 0.74 or 74% functionality (Florida Administration Code Rule 2004).   For a 
more complete look at the data see the UMAM worksheets attached to this paper 
(Appendix C).   One can then calculate the acres of mitigation needed to offset the 
loss of each of the wetlands by first calculating the relative functional gain (RFG), 
which incorporates time lag and the risk factor.   The time lag and risk factor are 
 
- 39 - 
the same for all three phases (Time lag and risk factor can be found in a table on 
the score sheet (Figure C)).    
RFG16 = avg. score (.74)/(T-factor (1,25) * risk factor (1.50) ) = .3946 
RFG1A = .3840 
RFG28 = .3946 
Now one can calculate the amount of acres needed to offset the loss of each 
phase. 
RFG * mitigation area size (acres) = functional gain (FG) in acres 
FG16 = .3946 * 18.25 acres = 7.20 acres  
FG 1A = 8.678 acres 
FG 28 = 3.768 acres  
Mitigation area size + FG = acres of mitigation needed. 
To mitigate the loss of 18.25 acres of phase 16, 25.45 acres of mitigation would 
be needed. 
To offset the loss of 22.60 acres of phase 1A, 31.28 acres of mitigation are 
needed. 
To offset the loss of 9.55 acres of phase 28, 13.31 acres of mitigation are needed 
(Florida Administration Code Rule 2004).    
    
Comparison Table of Methods 
 When comparing the methods along the eleven criteria the three methods 
had the same result for the first criteria wetland type, with all methods able to be 
used in all wetlands.    All the assessments took approximately 6-8 hours, meeting 
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the goal of being rapid.    All three methods require on site assessments, which 
evaluate the actual conditions at the time of assessment.   The WS focused only 
on Flora, while WRAP and UMAM both consider Flora and Fauna.   As far as 
condition is concerned the WS does not account for it, unless the condition affects 
S, H, and E, while WRAP and UMAM both allow the score to be adjusted for the 
condition of the wetland.   Hydrology likewise is considered in WS only insofar 
as it affects S, H, and E, while both WRAP and UMAM evaluate hydrology and 
assign a score for it. 
 Soil is not considered in any of the three methods.   Desirable species get 
no consideration in WS, which values all species equally, while both WRAP and 
UMAM increase the score for desirable species, and allow the score to be 
adjusted down for invasive species.   Stressors are not considered in WS, while 
both WRAP and UMAM account for hydrology stressors, and invasive species on 
site and in the surrounding buffer.   When considering subjective versus objective, 
WS is strictly objective, while WRAP and UMAM are a mixture of both, even 
though the handbooks provide a strict outline of what conditions should receive 
which score, determination of the condition is in the end up to the assessor.   
Value may be calculated using a diversity index for the WS, while both WRAP 
and UMAM calculate an actual amount of acres needed to mitigate the loss.  
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Assessment Method Wildlife Survey WRAP UMAM
Categories
Wetland Types May be used in all May be used in May be used in 
wetland types all wetland types all wetland types
Has no option to compare Has no option to Has no option to 
wetland types compare wetland types compare wetland types
Time 6-8 hours 6-8 hours 6-8 hours
On-Site Assessment Yes Yes Yes
Focus Fauna Focuses on both Focuses on both 
Flora and Fauna Flora and Fauna
Condition Only takes condition into Takes site condition Takes site condition 
account insofar that bad into account into account
condition should translate and allows the score and allows the score
into less fauna to be adjusted to be adjusted
Hydrology Only as far as desirable Yes Yes
species for the type Allows the score to be adjusted Allows the score to be adjusted
should translate into if hydrology is not optimal for the if hydrology is not optimal for the 
proper hydrology wetland type. wetland type.
Soil No No No
Desirable Species Counts all species equally Desirable species for Desirable species for 
whether they are the wetland type the wetland type
desirable, common, count higher, score is count higher, score is 
or invasive adjustable for invasives adjustable for invasives.
Stressors No Accounts for hydrology Accounts for hydrology 
stressors in drought situations, stressors in drought situations, 
and invasives on site as and invasives on site as
well as in surrounding well as in surrounding
buffer  buffer
Subjective/Objective Objective Objective with a little subjectivity in Objective with a little subjectivity in
scoring system. scoring system.
Value May be calculated using a diversity Yes Yes
index, but cannot be used to Calculates actual acreage of Calculates actual acreage of
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Discussion 
Wetland Function/Value 
 Firstly it should be noted that the surveyed phases were all surprisingly 
well functioning/high scoring.   Conversely to observations by Froelich (2003) the 
phases showed that a man-made wetland can be of high ecological value.   All 
three assessment methods showed good results; in case of WRAP and UMAM 
they were actually quite similar, even though the UMAM results showed more 
mitigation needed for each phase. In total UMAM would create, enhance, or 
restore 14.6 more acres of wetland to offset the destruction of all three phases.   
One positive aspect of the wetlands was that migratory birds made use of them 
from autumn to spring.   It is very important for migratory species to have places 
to stop over during their migration and it shows that the wetland plays an 
important role (Amezaga et al. 2002).   Another positive was that even though the 
East coast of South Florida experienced very dry conditions in March of 2004  
(Abten et al. 2005) the hydrology was still at a functioning level in all phases in 
July, indicating that one of the hardest thinks to recreate, which is hydrology, was 
managed quite nicely (Froelich 2003).    Also, even though phase 28 is the only 
phase that does not abut a residential area the results of the three methods are not 
higher for phase 28, which indicates that edge effect was not an issue in this 
study.   This may be due to the fact that a continuous wetland of a larger size is 
less affected by issues of fragmentation and edge effect (Bender et al. 1998).   
Between the three phases a total of eight listed bird species were observed.   
One of them was the Snail Kite (Rostrhamus sociabilis) whose habitat consists of 
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shallow freshwater wetlands with emergent vegetation in subtropical peninsular 
Florida in which Florida Apple Snails (Pomacea paludosa) are found.   The 
wetlands vegetation is dominated by Spike Rush, Maidencane (Panicum 
hemitomon), Sawgrass, Lance-Leaved Arrowhead,  and Pickerel Weed, while the 
berm is dominated by low trees and brush like Pond Apple, Bald Cypress, Wax 
Myrtle, and Buttonbush (cephalanthus occidentalis).   The snail kite forages in 
wetlands with calm water that are less than 3 meters deep.   While the vegetation 
is necessary it cannot be too dense, since the snail kite needs to be able to visually 
forage for apple snails.   The presence of snail kites shows that the water quality is 
good, since eutrophication from runoff of nutrient-laden water, and sewage 
promotes dense growth of invasive plants like cattail (Typha sp.), water lettuce 
(Pistia stratiotes), and water hyacinth (Eichhornia crassipes), which would 
inhibit the kites ability to forage (Sykes 1979 and Beissinger 1988). 
   
Expected Species Assembly: Flora  
 Since the yearly averages of the results for the three phases were equal for 
WRAP, within two percent for UMAM, and Species Diversity for the Wildlife 
Survey was within 0.13, with Evenness being within 0.01; the results for the three 
sites will be discussed as one.   Wet Prairies should have flora like Slash Pine 
(Pinus elliottii), Wax Myrtle (Myrica cerifera), Dahoon Holly (Ilex cassine), 
Pond Apple (Annona glabra), Red Maple (Acer rubrum), and Live Oak (Quercus 
virginiana) in the overstory/upland buffer.   Yellow-Eyed Grass (Sisyrinchium 
californicum), Sedges (Cyperus spp.), and Ferns are also expected.   Emergent 
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vegetation like Sawgrass ( Cladium jamaicense), Maidencane, Cordgrass 
(Spartina bakeri), Spikerush (Eleocharis spp.), Bulrush (Scirpus spp.), Spiderlily 
(Hymenocallis palmeri), Swamplily (Crinum americanum), Water Lettuce (Pistia 
stratiotes), Spatterdock (Nuphar sp.), and Lance-Leaved Arrowhead (Sagittaria 
sp.) composes the expected flora for a wet prairie.   Submergent Aquatic 
Vegetation should include Hydrilla (Hydrilla verticillata). 
  
Expected Species Assembly: Fauna 
Expected Wildlife Utilization includes Leopard Frog (Rana utricularia) 
and Cricket Frog (Acris gryllus dorsalis), Black Racer (Coluber constrictor), 
Aquatic Turtle Guild, Hawk Guild, Heron and Egret Guild, White Ibis, Kildeer 
(Charadrius vociferous), Red-Winged Blackbird (Agelaius phoeniceus), Marsh 
Rabbit (Sylvilagus palustris), and Cotton Rat (Sigmodon hispidus).   Shallow 
water should have fish such as Mosquito Fish (Gambusia affinis) and the Golden 
Topminnow ( Fundulus chrysotus).   Aquatic insects like Dragonflies, 
Damselflies, Water Striders, Mosquitoes, Horseflies, and Deerflies are also 
expected (Miller and Gunsalus 1997). 
 
Actual Species Assembly: Flora 
 The flora observed at the upland buffer included Red Maple, Pond Apple, 
Live Oak, Bald Cypress, Cabbage Palm, Slash Pine, Sweet Bay, Sand Cordgrass 
(Spartina bakeri), Leatherfern (Acrostichum daneifolium), Marshfern (Thelypteris 
palustris), and Fine-Leaved White Topp Sedge (Rhynchospora colorata).   All 
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these plants are desirable and match the expected species assembly described in 
literature.   A Creeping Cucumber (Melothria pendula) was observed as well, and 
being a facultative wetland plant is considered desirable.   The wetland ground 
cover was predominately Spikerush, followed by Lance-Leaved Arrowhead 
(Sagitaria sp), with Sawgrass (Cladium jamaicense), Pickerelweed (Pontederia 
cordata), Yellow-Eyed Grass, and Swamp Lily (Crinum americanum) making up 
10-15 percent of the ground cover.   All observed plants are expected and highly 
desirable wetland plants that indicate good hydrology and a healthy wetland 
(Alden et al. 1998 p. 86-193 and Miller and Gunsalus 1997).   Pickerelweed for 
example has seeds that provide a food source for muskrats and waterfowl and a 
flowering stalk that attracts many insects who seek its nectar.   While the 
rhizomes and leave create shelter for fish species and the stalks a resting place for 
insects.   The beds also stabilize shorelines and minimize wave action, which 
decreases turbidity.   The beds of Lance-Leaved Arrowhead provide shelter and 
shade for young fish, while the tubers and seeds are eaten by a large variety of 
waterfowl and marsh birds.   Spikerush (Eleocharis sp.) also provides habitat 
functions for invertebrates and juvenile fish species.    The nutlets are a food 
source for many waterfowl, and wading birds like herons, bitterns, and rails, as 
well as some upland birds.   The rush can also be utilized as nesting material, and 
it provides cover for shy bird species (Tyrolt 2011).    
As far as submergent vegetation is concerned occurrence of Hydrilla was 
expected, but only muskgrass (Chara sp.) was found.   Nonetheless, muskgrass, 
which is actually a multi-cellular macro-alga and not an aquatic plant, is still a 
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good indicator of water quality and a native of Florida.   Like all aquatic plants 
muskgrass provides habitat for micro-and macro invertebrates and it is considered 
a valuable fish habitat.    Muskgrass is also a favorite food source for waterfowl 
and provides food and cover to valuable species of fish like trout and bass.   
Furthermore, its rhizoids anker the sediment improving water clarity in the 
process, and so improving water quality (Tyrolt 2011). 
 
Actual Species Assembly: Fauna 
The actual fauna found is also similar to the fauna assemblage one would 
expect in a wet prairie.   The Leopard Frog, the Cricket Frog, and the Black Racer 
were observed, as well as the Eastern Ribbon Snake (Thamnophis sauritus), and 
the Florida Green Water Snake (Nerodia floridana).   The aquatic turtle guild was 
represented by the Slider (Trachemys scripta) and the Common Mud Turtle 
(Kinosternon subrubrum).   The hawk guild was represented by the Sharp 
Shinned Hawk (Accipiter striatus), Cooper’s Hawk (Accipiter cooperii), and the 
Red-Shouldered Hawk (Buteo lineatus).   The heron and egret guild was exhibited 
by the Great Egret (Ardea alba), Snowy Egret (Egretta thula), Great Blue Heron 
(Ardea herodias), Little Blue Heron (Egretta caerulea), Green Heron (Butorides 
virescens), Tricolored Heron (Egretta tricolor), and the Yellow-Crowned Night-
Heron (Nyctanassa violacea).   The White Ibis, the Red Winged Blackbird, and 
the Marsh Rabbit were also observed as expected, the Cotton Rat was not 
observed, but being a shy and small species it probably was not noted by the 
observer.   The one expected species that was notably absent was the Killdeer.   
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But on a positive note many warbler were observed during spring and fall as they 
rested in the wetland on their migratory trek.   Furthermore, there was a large 
assemblage of dragonflies and butterflies, as well as assorted insects; especially 
the grasshopper guild was well represented (Appendix A)(Alden et al.1998 p. 
213-368 and Kaufman 2000 p. 102-118 & 142-153).    
It should be noted that eight listed species of birds were observed.   
Specifically the Snail Kite (Rostrhamus sociabilis) which is listed as Federal 
Endangered, the Limpkin (Aramus guarauna) which is listed as a State Species of 
special concern, as are the Little Blue Heron, the Snowy Egret, the Tricolored 
Heron, and the White Ibis were observed.    The American Kestrel (Falco 
sparverius) which is listed as State Threatened, and the Wood Stork (Mycteria 
Americana) which is listed as Federal Endangered were also observed (Cruver 
and Murphy 2011). 
 
Seasonal Fluctuations 
  During a typical assessment the evaluation would be done once to 
evaluate a wetland and then possibly repeated a few years later depending on 
regulations.   Agencies that completed wetlands assessments usually operate 
under time-and money constraints, which is one of the reasons practical 
assessment types have to be rapid (U. S. EPA 2002c).   In this research project the 
assessments were performed over a 13 month period to take seasonal fluctuations 
into account.   South Florida’s dry season occurs during winter and spring and is 
then followed by a rainy season in summer.   During winter and spring Florida 
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sometimes suffers from drought conditions, which also affect wetlands. Wetlands 
with good hydrology are more likely to withstand a drought than wetlands with 
poor hydrology.   During March of 2004 the East Coast of South Florida had 
below average rainfall causing dry conditions (Abten et al. 2005), all three phases 
had the lowest species richness during the July 2004 data collection, with phase 
16 having eight less species than the second lowest species richness in January 
2005.   Phases 1A and 28 respectively had sixteen species less and eleven species 
less than their second lowest species assemblage, also occurring in January of 
2005.   The low species assemblies coincide with the dry season and the recovery 
time after the end of the dry season.   The WRAP scores show the lowest score 
only for phase 28 in July of 2004, and the UMAM scores show the lowest scores 
for phase 1A and 28 in July of 2004, indicating that WRAP was the most robust 
and performed best at omitting seasonal fluctuations.    
As the data shows the WS was most susceptible to seasonal fluctuation.   
The obvious reason is that it is based purely on wildlife observations, while 
WRAP and UMAM also consider other factors such as flora and hydrology.   
Obviously plants cannot relocate if factors are not optimal, while wildlife might 
just move to a better area.   Also, migratory bird species count more heavily in the 
wildlife survey than they do in WRAP and UMAM.    So the conclusion is that a 
WS or any other assessment, that is based on one specific group instead of a 
number of factors that add up to give a more complex picture, is more susceptible 
to seasonal fluctuation.   The U. S. EPA (2002c) recommends “to establish a 
standard period of time within the year” (U. S. EPA 2002c) for assessments, since 
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“the composition and abundance of taxa in a biological assemblage will change 
during the course of a year” (U. S. EPA 2002c). 
 
Comparison of Methods   
 As comparison table 15 shows, WRAP and UMAM have the same 
answers across all categories, while the WS showed different results for Focus, 
Condition, Hydrology, Desirable Species, Stressors, Subjective/Objective, and 
Value.   In general it can be stated that the WS statistical results can be more 
subjective, since different tests can be used to interpret the data in different ways.   
Consequently the WS would only be effective if it would be further developed 
into an Index of Biological Integrity (IBI) that assigns specific values to the 
different categories (U. S. EPA 2002c).   With all the methods any kind of 
wetland can be evaluated, but none of the worksheets has a function were 
different wetland types can be compared.   It would be helpful to add a function 
for comparison; this is an area that could be improved upon.    
The time needed is acceptable for all three methods with the goal being a 
rapid procedure that can be performed by understaffed and overworked 
environmental agencies.   WRAP and UMAM both use a number system, for 
WRAP it ranges from 0-3, for UMAM from 0-10 to score the different indicators 
being evaluated.    In both cases zero corresponds to the worst condition and three 
and ten respectively correspond to a wetland in perfect condition.   Each methods 
spells out criteria for the individual scores in its handbook, this makes the method 
more rapid, as an assessor can quickly assign values (U. S. EPA 2002c).   When 
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wetlands assessments were in their infancy they were often based on the general 
characteristics of the wetland and the function they should carry out, without 
actually physically assessing the site to determine the current conditions.   All 
three methods evaluated involved on site assessments, which is very important in 
a reliable assessment method that looks at the ecological value of the wetland, 
since it cannot be determined without looking at the actual site conditions 
(Fennessy et al. 2004).      The focus of the WS is limited to fauna, while WRAP 
and UMAM look at both flora and fauna.   As previously discussed in the 
seasonal fluctuation section the study has shown that methods which concentrate 
on a wider spectrum are more robust and less likely to be influenced by temporary 
factors like droughts and migration patterns.   The U. S. EPA (2002c) 
recommends using at least two if possible more assemblages to assess wetlands 
because the method will not be as susceptible to disturbances that may not affect 
the entire ecosystem, as concentrating on one assemblage would be.    WRAP and 
UMAM do a good job taking the sites condition into account, and allowing the 
score to be adjusted for individual negative conditions.   The consideration of 
condition in the WS would only come into play insofar as bad conditions may 
affect species richness and abundance, but it doesn’t consider that bad conditions 
may lead to undesirable species, so richness and abundance may still be high, but 
consist of undesirable species for the habitat.    
The Hydrology of the site is taken into account by WRAP and UMAM, 
but not by the WS.   Hydrology is one of the most important factors in wetland 
health, and also one of the hardest to establish in man made wetlands, so any 
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method not considering hydrology will not give an accurate picture of the 
wetland.   Although, soil is not considered by any of the three methods, this is 
likely preferable, as soil testing involves laboratory tests, which would make a 
method no longer rapid, and also more expensive.  Desirable species, as well as 
undesirable species are an important factor that indicates wetland health, and what 
kind of value the wetland has as a habitat.   So WRAP and UMAM having 
options to adjust the score for these is an important part of bioassessment.   
Stressors likewise are an important factor in measuring the condition of the 
ecosystem at a whole and with both WRAP and UMAM accounting for them the 
methods appear to be more adjustable than the WS. 
The WS is purely objective, species are seen and counted, nothing left 
open to interpretation there.   WRAP and UMAM use point scales for the 
different categories used on the worksheets, these scales make the method quick 
and more robust, but at the same time they allow for some subjectivity if 
hydrology, for example, is a 2 or a 2.5 may lie in the eye of the individual.   The 
WS may be calculated to give a value using one of the many diversity indices, for 
this study the Shannon Wiener index was used, but these indices do not always 
give a good representation as far as the real meaning of the data calculated, for 
example the diversity index could include non-native species.   A 3.5 or higher for 
the Shannon Wiener Index indicates high diversity, which was found in all phases 
with all results being above 3.5.   Evenness calculated was between 0.80 and 0.81, 
with 1 indicating complete evenness, so the findings indicate that evenness is high 
in all phases.   Nonetheless, neither of these results can be used to calculate the 
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acreage needed to offset wetlands loss (REWHC 2000).   WRAP and UMAM in 
comparison provide an actual value which can be expressed as a percentage of 
function in the case of UMAM and further calculated to give acres needed to 
offset wetland loss through mitigation by dividing functional loss (FL) by relative 
functional gain (RFG).   WRAP only gives the acreage needed to offset a wetland 
loss without considering the function of the new site.   In this case 22.26 acres of 
mitigation would be needed to offset the loss of  phase 16, 25.54 acres of 
mitigation would be needed to offset the loss of phase 1A, and 7.64 acres would 
be needed to offset the loss of phase 28.   UMAM on the other hand would require 
25.45 acres to offset the loss of phase 16, 3.19 acres more than WRAP.   For 
phase 1A UMAM would require 31.28 acres of mitigation to offset the loss, 5.74 
more acres than WRAP would require.   And lastly to offset the loss of phase 28 
UMAM would require 13.31 acres of mitigation, 5.67 acres more than WRAP 
would require.   The additional mitigation acreage UMAM would require 
compared to WRAP is 14.6 acres for the three wetlands together (Table 16).   And 
UMAM also considers time lag and risk factors, which WRAP does not, which 
would appear to make it superior to WRAP, also as UMAM puts more emphasis 
on function and not just size it gives a cleaner result as far as the ecology of the 
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WRAP 22.26 acres 25.54 acres 7.64 acres 55.44 acres 
UMAM 25.45 acres 31.28 acres 13.31 acres 70.04 acres 
  
 
Problems and Mistakes 
 All the assessment methods in this study have biases and confounding 
variables, it is possible that fauna may have been counted more than once, or 
misidentified.   Birds may move about during the recording interval and be 
recounted.   Care was taken to mark shells, carapaces, eggs, skins, tracks, and 
scats to avoid counting them again.   However, a species of wildlife could have 
been utilizing the phase before or after the data collection and so was not counted 
even though the animal may utilize the area on a regular bases.   Also, some 
species are more sensitive to human intrusion and may have sensed my presence 
and consequently avoided the area on days that data was collected. 
Furthermore, training in WRAP and UMAM is important to get repeatable 
results, I was not formally trained in UMAM or WRAP, which could lead to 
scores different then a trained data collector would obtain.   But, since I did all the 
data collection this should not significantly affect the comparison among the 
assessment methods.   Besides, both UMAM and WRAP were designed to be 
repeatable by different collectors.   A two-way Anova was applied to a WRAP 
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data set collected by 17 different evaluators, who were trained for two days, and it 
was found that “the variabilities caused by differences in evaluators was 
approximately 0” (Miller & Gunsalus 1997).   Those findings make it highly 
unlikely that the WRAP worksheets presented in this paper have any significant 
errors.   
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Conclusion 
Best Assessment Method 
The results obtained show that as I had hypothesized there is a difference 
in the values obtained by the three assessment methods.   Firstly, the WS could 
not be compared to WRAP and UMAM quantitatively, since the parameters were 
so different.   Secondly, even though the WRAP and UMAM results were similar 
in this study under UMAM more acres of wetlands had to be restored, enhanced, 
or created to offset wetlands loss, so even if the scope of this research project 
would be narrowed to a comparison of WRAP and UMAM the results would still 
indicate a difference of 14.6 acres overall in favor of UMAM.    
Also, when the methods were compared along the eleven categories, again 
the WS was the outlier.   Both WRAP and UMAM matched one hundred percent 
along the categories.   In other words, for a created wetland to function on an 
ecological level time is needed and UMAM is the only method investigated that 
considered this in its calculations (Miller and Gunsalus 1997 and Florida 
Administration Code Rule 2004). 
Therefore, it is my conclusion that the best method to evaluated wetlands, 
so that the goal of no net wetlands loss is met, is UMAM.   Clearly development 
will not halt and the rate of wetland destruction will not be reduced, as the world 
population continues to grow and becomes more and more industrialized.   
Mitigation, especially in the form of mitigation banks appears to be one of the 
recourses to offset wetlands loss.   In order for mitigation to fulfill the goal of no 
net loss of wetlands a clearly defined assessment method that is uniformly applied 
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is required.   The development of UMAM was a large step in that direction, and it 
should be used as a base to develop a federal standard that is implemented for all 
wetland assessments.  
 




Abten, W., R. S. Huebner, V. Ciuca. 2005. Chapter 5: Hydrology of the 
South Florida Environment. South Florida Environmental Report. SFWMD. 
Alden, P., R. B. Cech, R. Keen, A. Leventer, G. Nelson, W. Zomlefer. 
1998. National Audubon Society Field Guide to Florida. Alfred A. Knopf, Inc., 
New York, N. Y., USA. p. 87-193 & 213-368. 
Ambasht, R. S. and N. K. Ambasht. 2002. Modern Trends in Applied 
Terrestrial Ecology. Kluwer Academic. Plenum Publishers, New York, N. Y., 
USA. p. 87-91. 
Amezaga, J. M., L. Santamaria, A. J. Green. 2002. Biotic Wetland 
Connectivity-Supporting a New Approach for Wetland Policy. Acta Oecologica 
23(3):213-222. 
 Beissinger, S. R. 1988. Snail Kite. Pages 148-165 in R. S. Palmer, eds. 
Handbook of North American Birds, vol. 4, Yale University Press, New Haven, 
Connecticut. 
Bender, D. J., T. A. Contreras, and L. Fahrig. 1998.  Habitat Loss and 
Population Decline: A Meta-Analysis of the Patch Size Effect.  Ecology 79:517-
533. 
Bishop, L. A. 2000. Pembroke Pines Mitigation Bank. Long Term 
Management Plan. Florida Wetlandsbank. Fort Lauderdale, FL.  
 
- 58 - 
Baca, Bart. Summer 2002. Wetlands Ecology. MEVS 5011. Nova 
Southeastern University. 
Cowdery, K. G. W., K. Scheuermann, J. C. Lombardo. 1985. The 
Valuation of Wetlands. Journal of Land Use and Environmental Law 1:1. 
Cruver, B. J. and C. Murphy. 2011. Florida’s Endangered and Threatened 
Species. Florida Fish and Wildlife Conservation Commission. Rules 68A-27.003 
and 68A-27.005. FAC. 
Dahl, T. E. 1990.  Wetlands Losses in the United States, 1780’s to 1980’s.  
Washington, D.C., U.S. Fish and Wildlife service Report to Congress. 
Dahl, T. E. and G. Allord. 1994. Technical Aspects of Wetlands. History 
of Wetlands in the Conterminous United States. National Water Summary on 
Wetland Resources. USGS Water Supply Paper 2425. 
 Debinski, D. M. and R. D. Holt. 2000.  A Survey and Overview of Habitat 
Fragmentation Experiments.  Conservation Biology 14:342-355. 
Department of the Army. 1995. Federal Register. 60 (228): 58605-58614. 
DeSena, M. 1999.  Mitigation Banking Bill Spurs Debate over National 
Wetlands Policy.  Water Environment & Technology 11:16-18. 
Fennessy, M. S., A. D. Jacobs, and M. E. Kentula. 2004. Review of Rapid 
Methods for Assessing Wetland Condition. EPA/620/R-04/009. U.S. 
Environmental Protection Agency, Washington, D. C. 
Fennessy, M. S., A. D. Jacobs, and M. E. Kentula. 2007. An Evaluation of 
Rapid Methods for Assessing the Ecological Condition of Wetlands. Wetlands 
27:543-560. 
 
- 59 - 
Florida Administration Code Rule.  2004.  Uniform Mitigation 
Assessment Method.  Chapter 62-345.100-900. 
 Froelich, A.  2003. Army Corps: Retreating or Issuing a New Assault on 
Wetlands?  BioScience 53:130. 
 Hartzell, D., J. R. Bidwell, and C. A. Davis. 2007.  A Comparison of 
Natural and Created Depressional Wetlands in Central Oklahoma Using Metrics 
from Indices of Biological Integrity.  Wetlands 27:794-805. 
 Holl, K. D., E. Crone, C. B. Schultz. 2003. Landscape Restoration Moving 
from Generalities to Methodologies. BioScience 53(5): 491-502.  
 Kaufman, K. 2000. Birds of North America. Hillstar Editions L. C., New 
York, N, Y., USA. p. 102-118 & 142-153. 
 Miller Jr., R. E. and B. E. Gunsalus. 1997. Wetland Rapid Assessment 
Procedure.  Technical Publication REG – 001. Natural Resource Management 
Division, Regulation Department, South Florida Water Management District. 
 Novitzki, R. P., D. R. Smith, and J. D. Fretwell. 1995.  Wetland Functions, 
Values, and Assessment. United States Geological Survey Water Supply Paper 
2425. 
 Reiss, K. C., E. Hernandez, M. T. Brown. 2007. An Evaluation of the 
Effectiveness of Mitigation Banking in Florida: Ecological Success and 
Compliance with Permit Criteria. U. S. EPA # CD 96409404-0. 
 REWHC. 2000. Biodiversity Measures Explained. 
http://rewhc.org/biomeasures.shtml. 
 
- 60 - 
 Sueur J., S. Pavoine, O. Hamerlynck, S. Duvail. 2008. Rapid Acoustic 
Survey for Biodiversity Appraisal. PLoS ONE 3(12):e4065. 
 Sykes, P. W., Jr. 1979.  Status of the Everglades Kite in Florida. 1968-
1978. Wilson Bulletin 91:495-511. 
 Tyrolt, Daniel D. 2011. Lac Courte Oreilles. Lake Aquatic Plant 
Management Plan. WIBC:2390800. 
 U. S. EPA.2002a. Florida Wetlands Bioassessment Projects, University of 
FL-Assemblages Monitored: Sampling Methods and Analysis. Wetlands. Case 
Studies. Florida. 
 U. S. EPA.2002b. Methods of Evaluating Wetland Conditions: Biological 
Assessment Methods for Birds. Office of Water, U. S. Environmental Protection 
Agency, Washington, DC. EPA-822-R-02-023. 
 U. S. EPA.2002c. Methods of Evaluating Wetland Conditions: 
Introduction to Wetland Biological Assessment. Office of Water, U. S. 
Environmental Protection Agency, Washington, DC. EPA-822-R-02-014. 
 Vymazal, J., M. Greenway, K. Tonderski, H. Brix, and U. Mander. 2006. 
Constructed Wetlands for Wastewater Treatment. Wetlands and Naturale 
Resources Management. 190:69-96.  
 Wainger, L. A., D.King, J. Salzman, and J. Boyd.  2001.  Wetland Value 




- 61 - 
List of Figures 
 
 
Figure 1) Wetlands Loss Map (USA) 
 
- 62 - 
 
Figure 2) Mitigation Site Location MAP 
 
- 63 - 
Figure 3) Mitigation Site Map
 
- 64 - 
 
Figure 4) Habitat Map 
 
- 65 - 
 
Figure 4. A) Habitat Types 
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Phase 1A with Great Blue Heron (Ardea Herodias) 
 
- 73 - 
Cabbage Palm (Sabal palmetto) 
 
Live Oak (Quercus virginiana) 
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Pond Apple (Annona glabra) 
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Swamp Lily (Crinum americanum) 
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Pickerelweed (Pontederia cordata) 
 
 
Pickerelweed (Pontederia cordata) 
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Fine-Leaved White-Top Sedge (Rhynchospora colorata) 
 
 
Sawgrass Plumes (Cladium jamaicense) 
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Giant Leather Fern (Acrostichum daneifolium) 
 
 
Spikerush (Eleocharis spp.) 
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Lance-Leaved Arrowhead (Sagittaria sp.) 
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Raccoon (Procyon lotor) Print  
Marsh Rabbit (Sylvilagus palustris) 
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Great Egret (Ardea Alba) 
 
 
Red-Shouldered Hawk (Buteo lineatus) 
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Northern Flicker (Colaptes auritus) 
 
Red-Winged Blackbird (Agelaius phoeniceus) 
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Golden-Silk Spider (Nephila clavipes) 
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Apple Snail (Pomacea paludosa) 
 






Date: 07/27/2004 Hours: 06:30-09:30 & Phase # Habitat:
Weather: cloudy/sunny, humid 17:30-20:30 16  Wet Prairie/Berm
Birds
Common Name Scientific Name N How Observed
White Ibis Eudocimus albus 3 visual
Great Egret Ardea alba 3 visual
Little Blue Heron Egretta caerulea 1 visual
Limpkin Aramus guarauna 1 visual
Northern Mockingbird Mimus polyglottos 3 visual
Butterflies/Moths
Common Name Scientific Name N How Observed
White Peacock Anartia jatrophae 1 visual
Gulf Fritillary Agraulis vanillae 3 visual
Dragonflies/Damselflies
Common Name Scientific Name N How Observed
Eastern Pondhawk Erythemis simplicicollis 2 visual
Great Blue Skimmer Libellula vibrans 4 visual
Spiders
Common Name Scientific Name N How Observed
Crab-Like Spiny Orb Weaver Gasteracantha cancriformis 3 visual
Insects
Common Name Scientific Name N How Observed
Deer Fly Chrysops spp. 9 visual
American Hover Fly Metasyrphus americanus 3 visual
House Mosquito Culex pipiens 10+ visual
Green Grasshopper Melanoplus differentialis 1 visual
Fish
Common Name Scientific Name N How Observed
Golden Topminnow Fundulus chrysotus 6 visual
Mosquitofish Gambusia holbrooki 4 visual
Mammals
Common Name Scientific Name N How Observed





*Species lists are in the order typically recorded in the field
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Wildlife Observation Data
Date: 10-6-2004 Hours: 0640-0940, Phase # Habitat: 
Weather: rain & sun 1330-1530 & 1730-1930 16 Wet Prairie/Berm
Birds
Common Name Scientific Name N How Observed
White Ibis Eudocimus albus 6 visual
Great Egret Ardea alba 7 visual
Black Crowned Night Heron Nycticorax nycticorax 1 visual
Tricolored Heron Egretta tricolor 2 visual
Sharp Shinned Hawk Accipiter striatus 1 visual
Black Vulture Coragyps atratus 1 visual
Turkey Vulture Cathartes aura 2 visual
Boat Tailed Grackel Quiscalus major 10+ visual
Northern Mockingbird Mimus polyglottos 7 visual
Brown Thrasher Toxostoma rufum 1 visual
Monk Parakeets Myiopsitta monachus 5 visual
Loggerhead Shrike Lanius ludovicianus 2 visual
American Redstart Setophaga ruticilla 1 visual
Pine Warbler Dendroica pinus 1 visual
Black-Throated Blue Warbler Dendroica caerulescens 2 visual
Common Yellowthroat Geothlypis trichas 5 visual
Kentucky Warbler Oporornis formosus 1 visual
Prairie Warbler Dendroica discolor 1 visual
Reptiles
Common Name Scientific Name N How Observed
Brown Anole Anolis sagrei 9 visual
Broad Headed Skink Eumeces laticeps 1 visual
Butterflies/Moths
Common Name Scientific Name N How Observed
Little Metalmark Calephelis virginiensis 1 visual
Long-Tailed Skipper Urbanus proteus 4 visual
Gulf Fritillary Agraulis vanillae 12 visual
Queen Danaus gilippus 1 visual
White Peacock Anartia jatrophae 4 visual
Zebra Longwing Heliconius charitonius 4 visual
Dragonflies/Damselflies
Common Name Scientific Name N How Observed
Eastern Pondhawk Erythemis simplicicollis 7 visual
Eastern Amberwing Perithemis tenera 4 visual
Scarlet Skimmer Crocothemis servilia 1 visual
Rambur's Forktail Ischnura ramburii 1 visual
Blue Dasher Pachydiplax longipennis 2 visual
Great Pondhawk Erythemis vesiculosa 1 visual
Wandering Glider Pantala flavescens 1 visual
Great Blue Skimmer Libellula vibrans 1 visual
Halloween Pennant Celithemis eponina 1 visual  
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Spiders
Common Name Scientific Name N How Observed
Crab-Like Spiny Orb Weaver Gasteracantha cancriformis 11 visual
Black-And-Yellow Garden Spider Argiope aurantia 7 visual
Venusta Orchard Spider Leucauge venusta 10+ visual
Insects
Common Name Scientific Name N How Observed
Florida Leaf-Footed Bug Acanthocephala femorata 1 visual
Squash Bug Anasa tristis 2 visual
Short-Tailed Ichneumons Ophion sp. 1 visual
House Mosquitos Culex pipiens 4 visual
American Hover Fly Metasyrphus americanus 1 visual
Cone-Headed Grasshopper Neoconocephalus sp. 1 visual
Southeastern Lubber Grasshoper Romalea microptera 1 visual
American Bird Grasshoper Schistocerca americana 2 visual
Fish
Common Name Scientific Name N How Observed
Golden Topminnow Fundulus chrysotus 10+ visual
Other
Common Name Scientific Name N How Observed
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Wildlife Observation Data
Date: 1-18-05 Hours: 07:00-10:30 & Phase # Habitat:
Weather: cold, clear, windy 15:30-18:30 16 Wet Prairie / Berm
Birds
Common Name Scientific Name N How Observed
Great Egret Ardea alba 4 visual
White Ibis Eudocimus albus 1` visual
Wood Stork Mycteria americana 1 visual
Tricolored Heron Egretta tricolor 1 visual
Sharp-Shinned Hawk Accipiter striatus 1 visual
Turkey Vulture Cathartes aura 4 visual
Eurasian Collared-Dove Streptopelia decaocto 2 visual
Boat-Tailed Grackle Quiscalus major 1 visual
Northern Mockingbird Mimus polyglottos 2 visual
Northern Flicker Colaptes auritus 1 visual
Loggerhead Shrike Lanius ludovicianus 3 visual
Gray Kingbird Tyrannus dominicensis 1 visual
Tree Swallow Tachycineta bicolor 7 visual
Pine Warbler Dendroica pinus 1 visual
Palm Warbler Dendroica palmarum 7 visual
Common Yellowthroat Geothlypis trichas 1 visual
Blue-Gray Gnatcatcher Polioptila caerulea 1 visual
Dragonflies/Damselflies
Common Name Scientific Name N How Observed
Wandering Glider Pantala flavescens 2 visual
Spiders
Common Name Scientific Name N How Observed
Crab-Like Spiny Orb Weaver Gasteracantha cancriformis 4 visual
Venusta Orchard Spider Leucauge venusta 7 visual
Insects
Common Name Scientific Name N How Observed
Palmetto Walkingstick Anismorpha buprestoides 1 visual
House Fly Musca domestica 1 visual
Mammals
Common Name Scientific Name N How Observed
Common Raccoon Procyon lotor 1 tracks
Marsh Rabbit Sylvilagus palustris 1 skats
Other
Common Name Scientific Name N How Observed
Florida Apple Snail Pomacea paludosa 3 shells
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Wildlife Observation Data
Date: 4/21/2005 Hours: 06:20 -10:20 Phase # Habitat: 
Weather: dry/sunny 15:30 -19:30 16 Wet Prairie/ Berm
Birds
Common Name Scientific Name N How Observed
Great Egret Ardea alba 2 visual
Yellow-Crowned Night-Heron Nyctanassa violacea 1 visual
White Ibis Eudocimus albus 1 visual
Osprey Pandion haliaetus 1 visual
Turkey Vulture Cathartes aura 3 visual
Boat-Tailed Grackle Quiscalus major 6 visual
Northern Mockingbird Mimus polyglottos 4 visual
Northern Cardinal Cardinalis cardinalis 1 visual
Northern Waterthrush Seiurus aurocapillus 1 visual
Pine Warbler Dendroica pinus 1 visual
Palm Warbler Dendroica palmarum 1 visual
Common Yellowthroat Geothlypis trichas 3 visual
Tree Swallow Tachycineta bicolor 16 visual
Reptiles/Amphibians
Common Name Scientific Name N How Observed
Eastern Mud Snake Farancia abacura abacura 1 visual
Common Mud Turtle Kinosternon subrubrum 1 visual
Slider Trachemys scripta 1 carapace
Brown Anole Anolis sagrei 11 visual
Pig Frog Rana grylio 2 auditory
Butterflies/Moths
Common Name Scientific Name N How Observed
Zebra Longwing Heliconius charitonius 6 visual
Julia Dryas iulia 2 visual
Gulf Fritillary Agraulis vanillae 2 visual
Cloudless Sulphur Phoebis sennae 1 visual
Ruddy Daggerwing Marpesia petreus 1 visual
Dragonflies/Damselflies
Common Name Scientific Name N How Observed
Eastern Amberwing Perithemis tenera 1 visual
Eastern Pondhawk Erythemis simplicicollis 5 visual
Dragonhunter Hagenius brevistylus 5 visual
Golden-Winged Skimmer Libellula auripennis 2 visual
Great Blue Skimmer Libellua vibrans 1 visual
Blue Dasher Pachydiplax longipennis 7 visual
Wandering Glider Pantala flavescens 1 visual
Halloween Pennant Celithemis eponina 2 visual
Carolina Saddlebags Tramea carolina 1 visual
Orange Bluet Enallagma signatum 2 visual
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Spiders
Common Name Scientific Name N How Observed
Nursery Web Spider Pisaurina sp. 2 visual
Venusta Orchard Spider Leucauge venusta 7 visual
Crab-Like Spiny Orb Weaver Gasteracantha cancriformis 8 visual
Pantropical Jumper Plexippus paykulli 2 visual
Insects
Common Name Scientific Name N How Observed
Honey Bee Apis mellifera 1 visual
American Bumble Bee Bombus pennsylvanicus 1 visual
American Hover Fly Maetasyrphus americanus 2 visual
Paper Wasp Polistes sp. 5 visual
Crane Fly Tipula sp. 2 visual
House Mosquito Culex pipiens 20+ visual
Green Bottle Fly Phaenicia sp. 2 visual
Twice-Stabbed Lady Beetle Chilocorus stigma 1 visual
Palmetto Walkingstick Anismorpha buprestoides 1 visual
Southeastern Lubber Grasshopper Romalea microptera 4 visual
Allegheny Mound Ant Formica exsectoides 20+ visual
Fish
Common Name Scientific Name N How Observed
Golden Topminnow Fundulus chrysotus 10+ visual
Mammals
Common Name Scientific Name N How Observed
Common Gray Fox Urocyon cinereoargenteus 1 visual
Common Raccoon Procyon lotor 2 tracks
Marsh Rabbit Sylvilagus palustris 2 scats/tracks
Cotton Mouse Peromyscus gossypinus 1 visual
Other
Common Name Scientific Name N How Observed
Florida Apple Snail Pomacea paludosa 6 shells
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Wildlife Observation Data
Date: 07-26-2005 Hours: 06:00-10:00 Phase # Habitat: 
Weather: sunny/hot & cloudy/rainy 16:20-20:20 16 Wet Prairie/Berm
Birds
Common Name Scientific Name N How Observed
Great Egret Ardea alba 4 visual
White Ibis Eudocimus albus 3 visual
Glossy Ibis Plegadis falcinellus 2 visual
Northern Mockingbird Mimus Polyglottos 1 visual
Blue Jay Cyanocitta cristata 3 visual
Northern Cardinal Cardinalis cardinalis 2 visual
Redbellied Woodpecker Melanerpes carolinus 1 visual
Brown Thrasher Toxostoma rufum 1 visual
Loggerhead Shrike Lanius ludovicianus 2 visual
Eastern Towhee Pipilo erythrophthalmus8 1 visual
Reptiles/Amphibians
Common Name Scientific Name N How Observed
Black Racer Coluber constrictor 1 visual
Ring-Necked Snake Diadophis punctatus 1 visual
Slider Trachemys scripta 1 carapace
Pig Frog Rana grylio 1 auditory
Southern Cricket Frog Acris gryllus dorsalis 2 visual
Brown Anole Anolis sagrei 10 visual
Green Anole Anolis carolinensis 2 visual
Butterflies/Moths
Common Name Scientific Name N How Observed
Zebra Longwing Heliconius charitonius 4 visual
Julia Dryas iulia 1 visual
Gulf Frtillary Agraulis vanillae 6 visual
White Peacock Anartia jatrophae 2 visual
Florida White Appias drusilla 1 visual
Great Purple Hairstreak Atlides halesus 1 visual
Little Metalmark Calephelis virginiensis 1 visual
Monk Skipper Asbolis capucinus 4 visual
Silver-Spotted Skipper Epargyreus clarus 1 visual
Dragonflies/Damselflies
Common Name Scientific Name N How Observed
Eastern Pondhawk Erythemis simplicicollis 5 visual
Halloween Pennant Celithemis eponina 2 visual
Golden-Winged Skimmer Libellula auripennis 5 visual
Blue Dasher Pachydiplax longipennis 6 visual
Scarlet Skimmer Crocothemis servilia 3 visual
Dragonhunter Hagenius brevistylus 4 visual
Regal Darner Coryphaeschna ingens 1 visual
Eastern Amberwing Perithemis tenera 7 visual
Orange Bluet Enallagma signatum 2 visual  
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Spiders
Common Name Scientific Name N How Observed
Black-And-Yellow Garden Spider Argiope aurantia 3 visual
Redfemured spotted Orbweaver Neoscona domiciliorum 1 visual
Crab-Like Spiny Orb Weaver Gasteracantha cancriformis 3 visual
Insects
Common Name Scientific Name N How Observed
Southeastern Lubber Grasshopper Romalea microptera 5 visual
Mischievous Grasshopper Schistocerca damnifica 2 visual
Hopper Flomophera sp. 5 visual
Honey Bee Apis mellifera 1 visual
Paper Wasp Polistes sp. 2 visual
Black-And-Yellow Mud Dauber Sceliphron caementarium 2 visual
Palmetto Walkingstick Anismorpha buprestoides 1 visual
House Mosquito Culex pipiens 100+ visual
Red Fire Ant Solenopsis invicta 1 visual
Little Black Ant Monomorium minimum 2 visual
Other
Common Name Scientific Name N How Observed
Florida Apple Snail and eggs Pomacea paludosa 10+ visual/shells
Goldenhorn Marisa Marisa cornuaurietus 1 shell
Mammals
Common Name Scientific Name N How Observed
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Calculating Phase16 species average occurences for data year
Species 7/27/2004 10/6/2004 1/18/2005 4/21/2005 7/26/2005 Mean Mean pi pi*(ln(pi))
Birds
White Ibis 3 6 1 1 3 2.8 2.8 0.0191 -0.0756
Glossy Ibis 0 0 0 0 2 0.4 0.4 0.002729 -0.01611
Great Egret 3 7 4 2 4 4 4 0.027285 -0.09827
Tricolored Heron 0 2 1 0 0 0.6 0.6 0.004093 -0.0225
Black Crowned Night Heron 0 1 0 0 0 0.2 0.2 0.001364 -0.009
Yellow Crowned Night Heron 0 0 0 1 0 0.2 0.2 0.001364 -0.009
Little Blue Heron 1 0 0 0 0 0.2 0.2 0.001364 -0.009
Woodstorck 0 0 1 0 0 0.2 0.2 0.001364 -0.009
Limpkin 1 0 0 0 0 0.2 0.2 0.001364 -0.009
Sharp Shinned Hawk 0 1 1 0 0 0.4 0.4 0.002729 -0.01611
Osprey 0 0 0 1 0 0.2 0.2 0.001364 -0.009
Black Vulture 0 1 0 0 0 0.2 0.2 0.001364 -0.009
Turkey Vulture 0 2 4 3 0 1.8 1.8 0.012278 -0.05402
Boat Tailed Grackle 0 10 1 6 0 3.4 3.4 0.023192 -0.08729
Eurasian Collard Dove 0 0 2 0 0 0.4 0.4 0.002729 -0.01611
Brown Thrasher 0 1 0 0 1 0.4 0.4 0.002729 -0.01611
Monk Parakeets 0 5 0 0 0 1 1 0.006821 -0.03402
Red Bellied Woodpecker 0 0 0 0 1 0.2 0.2 0.001364 -0.009
Northern Flicker 0 0 1 0 0 0.2 0.2 0.001364 -0.009
Grey Kingbird 0 0 1 0 0 0.2 0.2 0.001364 -0.009
Blue Jay 0 0 0 0 3 0.6 0.6 0.004093 -0.0225
Northern Cardinal 0 0 0 1 2 0.6 0.6 0.004093 -0.0225
Loggerhead Shrike 0 2 3 0 2 1.4 1.4 0.00955 -0.04442
Northern Waterthrush 0 0 0 1 0 0.2 0.2 0.001364 -0.009
Eastern Towhee 0 0 0 0 1 0.2 0.2 0.001364 -0.009
America Restart 0 1 0 0 0 0.2 0.2 0.001364 -0.009
Black-Throated Blue Warbler 0 2 0 0 0 0.4 0.4 0.002729 -0.01611
Common Yellowthroat 0 5 1 3 0 1.8 1.8 0.012278 -0.05402
Kentucky Warbler 0 1 0 0 0 0.2 0.2 0.001364 -0.009
Prairie Warbler 0 1 0 0 0 0.2 0.2 0.001364 -0.009
Palm Warbler 0 0 7 1 0 1.6 1.6 0.010914 -0.04931
Pine Warbler 0 1 1 1 0 0.6 0.6 0.004093 -0.0225
Blue-grey Gnatkatcher 0 0 1 0 0 0.2 0.2 0.001364 -0.009
Tree Swallow 0 0 7 16 0 4.6 4.6 0.031378 -0.10862
Northern Mockingbird 3 7 2 4 1 3.4 3.4 0.023192 -0.08729
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Butterflies/Moths 0.4 0.002729 -0.01611
Little Metalmark 0 1 0 0 1 0.4 0.2 0.001364 -0.009
Long-Tailed Skipper 0 1 0 0 0 0.2 0.2 0.001364 -0.009
Queen 0 1 0 0 0 0.2 2.8 0.0191 -0.0756
Zebra Longwing 0 4 0 6 4 2.8 1.4 0.00955 -0.04442
White Peacock 1 4 0 0 2 1.4 1.2 0.008186 -0.03933
Julia 0 0 0 2 4 1.2 4.6 0.031378 -0.10862
Gulf Fritillary 3 12 0 2 6 4.6 0.2 0.001364 -0.009
Ruddy Daggerwing 0 0 0 1 0 0.2 0.2 0.001364 -0.009
Cloudless Sulphur 0 0 0 1 0 0.2 0.2 0.001364 -0.009
Great Purple Hairstreak 0 0 0 0 1 0.2 0.2 0.001364 -0.009
Silver-Spotted Skipper 0 0 0 0 1 0.2 0.8 0.005457 -0.02844
Monk Skipper 0 0 0 0 4 0.8 0.2 0.001364 -0.009
Florida White 0 0 0 0 1 0.2 3.8 0.025921 -0.09468
Dragonflies/Damselflies 2.4 0.016371 -0.06732
Eastern Pondhawk 2 7 0 5 5 3.8 0.8 0.005457 -0.02844
Eastern Amberwing 0 4 0 1 7 2.4 0.2 0.001364 -0.009
Scarlet Skimmer 0 1 0 0 3 0.8 3 0.020464 -0.07959
Ramburs Forktail 0 1 0 0 0 0.2 0.2 0.001364 -0.009
Blue Dasher 0 2 0 7 6 3 0.8 0.005457 -0.02844
Great Pondhawk 0 1 0 0 0 0.2 1 0.006821 -0.03402
Wandering Glider 0 1 2 1 0 0.8 1.8 0.012278 -0.05402
Halloween Pennant 0 1 0 2 2 1 0.6 0.004093 -0.0225
Dragon Hunter 0 0 0 5 4 1.8 0.2 0.001364 -0.009
Orange Bluet 0 0 0 1 2 0.6 1.4 0.00955 -0.04442
Regal Darner 0 0 0 0 1 0.2 0.2 0.001364 -0.009
Golden-Winged Skimmer 0 0 0 2 5 1.4 1.2 0.008186 -0.03933
Carolina Saddlebacks 0 0 0 1 0 0.2 0.4 0.002729 -0.01611
Great Blue Skimmer 4 1 0 1 0 1.2 6 0.040928 -0.1308
Reptiles/Amphibians 0.4 0.002729 -0.01611
Green Anole 0 0 0 0 2 0.4 0.4 0.002729 -0.01611
Brown Anole 0 9 0 11 10 6 0.2 0.001364 -0.009
Pig Frog 0 0 0 1 1 0.4 0.2 0.001364 -0.009
Southern Cricket Frog 0 0 0 0 2 0.4 0.2 0.001364 -0.009
Brown Headed Skink 0 1 0 0 0 0.2 0.2 0.001364 -0.009
Ring Necked Snake 0 0 0 0 1 0.2 0.2 0.001364 -0.009
Black Racer 0 0 0 0 1 0.2 0.4 0.002729 -0.01611
Eastern Mudsnake 0 0 0 1 0 0.2 5.8 0.039563 -0.12778
Common Mudturtle 0 0 0 1 0 0.2 2 0.013643 -0.05859
Slider 0 0 0 1 1 0.4 0.4 0.002729 -0.01611
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Spiders 0.4 0.002729 -0.01611
Crab-Like Spiny Orb Weaver 3 11 4 8 3 5.8 0.2 0.001364 -0.009
Black and Yellow Garden Spider 0 7 0 0 3 2 4.8 0.032742 -0.11195
Nursery Webb Spider 0 0 0 2 0 0.4 1.8 0.012278 -0.05402
Pantropical Jumper 0 0 0 2 0 0.4 0.2 0.001364 -0.009
Red Femured Spotted Orb Weaver 0 0 0 0 1 0.2 0.4 0.002729 -0.01611
Venusta Orchard Soider 0 10 7 7 0 4.8 0.2 0.001364 -0.009
Insects 2 0.013643 -0.05859
Deer Fly 9 0 0 0 0 1.8 0.4 0.002729 -0.01611
Florida Leaf-Footed Bug 0 1 0 0 0 0.2 0.2 0.001364 -0.009
Squasg Bug 0 2 0 0 0 0.4 0.6 0.004093 -0.0225
Short-Tailed Ichneumons 0 1 0 0 0 0.2 1 0.006821 -0.03402
Southeastern Lubber Grasshopper 0 1 0 4 5 2 0.4 0.002729 -0.01611
American Bird Grasshopper 0 2 0 0 0 0.4 0.2 0.001364 -0.009
Cone headed Grasshopper 0 1 0 0 0 0.2 1.4 0.00955 -0.04442
Palmetto Walking Stick 0 0 1 1 1 0.6 0.4 0.002729 -0.01611
Hopper 0 0 0 0 5 1 0.4 0.002729 -0.01611
Mischievous Grasshopper 0 0 0 0 2 0.4 0.4 0.002729 -0.01611
American Bumblebee 0 0 0 1 0 0.2 0.4 0.002729 -0.01611
Paper Wasp 0 0 0 5 2 1.4 0.2 0.001364 -0.009
Black-and-Yellow Mud Dauber 0 0 0 0 2 0.4 1.2 0.008186 -0.03933
Honey Bee 0 0 0 1 1 0.4 26.8 0.18281 -0.31065
Crane Fly 0 0 0 2 0 0.4 0.2 0.001364 -0.009
Green Bottle fly 0 0 0 2 0 0.4 0.4 0.002729 -0.01611
House Fly 0 0 1 0 0 0.2 0.2 0.001364 -0.009
American Hover Fly 3 1 0 2 0 1.2 4 0.027285 -0.09827
House Mosquito 10 4 0 20 100 26.8 1 0.006821 -0.03402
Twice-Stabbed Lady Beetle 0 0 0 1 0 0.2 7.2 0.049113 -0.14801
Little Black Ant 0 0 0 0 2 0.4 0.8 0.005457 -0.02844
Red Fire Ant 0 0 0 0 1 0.2 0.2 0.001364 -0.009
Alleghenny Mound Ant 0 0 0 20 0 4 0.8 0.005457 -0.02844
Green Grasshopper 1 1 0.2 0.001364 -0.009
Fish 0.8 0.005457 -0.02844
Golden Topminnow 6 10 10 0 10 7.2 5.8 0.039563 -0.12778
Mosquitofish 4 0 0 0 0 0.8 0.6 0.004093 -0.0225
Mammals S W Div 3.780803
Cotton Mouse 0 0 0 1 0 0.2 E 0.80591
Marsh Rabbit 1 0 1 2 0 0.8
Common Gray Fox 0 0 0 1 0 0.2
Common Raccoon 0 0 1 2 1 0.8
Other
Florida Apple Snail 0 10 3 6 10 5.8
Golden Horn Marissa 0 0 0 2 1 0.6
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Wildlife Observation Data
Date: 07/28/2004 Hours: 06:30-09:30 & Phase # Habitat: 
Weather: Sunny 17:30-20:30 1A Wet Prairie/Berm
Birds
Common Name Scientific Name N How Observed
Great Egret Ardea alba 6 visual
Mallard Anas platyrhynchos 1 visual
Blue Jay Cyanocitta cristata 1 visual
Boat-Tailed Grackle Quiscalus major 5 visual
Northern Mockingbird Mimus polyglottos 3 visual
Reptiles/Amphibians
Common Name Scientific Name N How Observed
Brown Anole Anolis sagrei 2 visual
Dragonflies/Damselflies
Common Name Scientific Name N How Observed
Eastern Pondhawk Erythemis simpliciollis 1 visual
Rambur's Forktail Ischnura ramburii 1 visual
Spiders
Common Name Scientific Name N How Observed
Venusta Orchard Spider Leucauge venusta 1 visual
Black-And-Yellow Garden Spider Argiope aurantia 1 visual
Insects
Common Name Scientific Name N How Observed
Cone-Headed Grasshopper Neoconocephalus spp. 1 visual
Palmetto Walkingstick Anismorpha buprestoides 1 visual
Mammals
Common Name Scientific Name N How Observed
Marsh Rabbit Sylvilagus palustris 1 visual
Other
Common Name Scientific Name N How Observed
Florida Apple Snail Pomacea paludosa 4 shells
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Wildlife Observation Data
Date: 10-07-2004 Hours: 06:40-09:40 & Phase # Habitat:
Weather: rain, sun, wind 15:30-19:30 1A  Wet Prairie/Berm
Birds
Common Name Scientific Name N How Observed
Northern Mockingbird Mimus polyglottos 8 visual
Blue Jay Cyanocitta cristata 2 visual
Gray Catbird Dumetellamcarolinensis 2 visual
Red-Winged Blackbird Agelaius phoeniceus 1 visual
Prairie Warbler Dendroica discolor 3 visual
Common Yellowthroat Geothlypis trichas 1 visual
Pine Warbler Dendroica pinus 1 visual
Yellow-throated Warbler Dendroica dominica 1 visual
Northern Cardinal Cardinalis cardinalis 1 visual
Boat-tailed Grackel Quiscalus major 1 visual
Blue-gray Gnatcatcher Polioptila caerulea 3 visual
Turkey Vultures Cathartes aura 3 visual
Black Vultures Coragyps atratus 2 visual
Great Blue Heron Ardea herodias 1 visual
Glossy Ibis Plegadis falcinellus 1 visual
Reptiles/Amphibians
Common Name Scientific Name N How Observed
Brown Anole Anolis sagrei 4 visual
Butterflies/Moths
Common Name Scientific Name N How Observed
White Peacock Anartia jatrophae 7 visual
Gulf Fritillary Agraulis vanillae 9 visual
Zebra Longwing Heliconius charitonius 4 visual
Southern Dogface Colias cesonia 4 visual
Palamedes Swallowtail Papilio palamedes 1 visual
Dragonflies/Damselflies
Common Name Scientific Name N How Observed
Blue Dasher Pachydiplax longipennis 2 visual
Eastern Pondhawk Erythemis simplicicollis 8 visual
Atlantic Bluet Enallagma doubledayi 1 visual
Blue Corporal Libellula deplanata 1 visual
Golden Winged Skimmer Libellula auripennis 2 visual
Scarlet Skimmer Crocothemis servilia 1 visual  
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Spiders
Common Name Scientific Name N How Observed
Black and Yellow Garden Spider Argiope aurantia 2 visual
 Crab-Like Spiny Orbweaver Gasteracantha cancriformis 3 visual
Venusta Orchard Spider Leucauge venusta 10+ visual
Insects
Common Name Scientific Name N How Observed
House Mosquito Culex pipiens 10+ visual
Squash Bug Anasa tristis 1 visual
Fish
Common Name Scientific Name N How Observed
Golden Topminnow Fundulus chrysotus 10+ visual
Other
Common Name Scientific Name N How Observed
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Wildlife Observation Data
Date:01-25-2005 Hours: 07:10 - 11:10 Phase # Habitat: 
Weather: cool, sunny 15:30 - 1830 1A Wet Prairie/Berm
Birds
Common Name Scientific Name N How Observed
White Ibis Eudocimus albus 4 visual
Great Egret Ardea alba 3 visual
Tricolored Heron Egretta tricolor 1 visual
Anhinga Anhinga anhinga 1 visual
Turkey Vulture Cathartes aura 1 visual
Cooper's Hawk Accipiter cooperii 1 visual
Belted Kingfisher Ceryle alcyon 1 visual
Boat-Tailed Grackle Quiscalus major 2 visual
Red-Winged Blackbird Agelaius phoeniceus 1 visual
Blue Jay Cyanocitta cristata 2 visual
Northern Mockingbird Mimus polyglottos 3 visual
Loggerhead Shrike Lanius ludovicianus 2 visual
White-Winged Dove Zenaida asiatica 1 visual
Tree Swallow Tachycineta bicolor 4 visual
House Wren Troglodytes aedon 1 visual
Yellow-Rumped Warbler Dendroica coronata 1 visual
Palm Warbler Dendrica palmarum 1 visual
Blue-Gray Gnatcatcher Polioptila caerulea 3 visual
Butterflies/Moths
Common Name Scientific Name N How Observed
Cassius Blue Leptotes cassius 1 visual
Gulf Fritillary Agraulis vanillae 2 visual
Spiders
Common Name Scientific Name N How Observed
Crab-Like Spiny Orb Weaver Gasteracantha cancriformis 5 visual
Pantropical Jumper Plexippus paykulli 1 visual
Venusta Orchard Spider Leucauge venusta 4 visual
Insects
Common Name Scientific Name N How Observed
Green Lacewings Chrysopa spp. 10+ visual
Allegheny Mound Ant Formica exsectoides 10+ visual
American Hover Fly Metasyrphus americanus 2 visual
Twice-Stabbed Lady Beetle Chilocorus stigma 1 visual
Fish
Common Name Scientific Name N How Observed
Golden Topminnow Fundulus chrysotus 10+ visual
Mammals
Common Name Scientific Name N How Observed
Common Raccoon Procyon lotor 1 tracks
Marsh Rabbit Sylvilagus palustris 2 visual & scats
Other
Common Name Scientific Name N How Observed
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Wildlife Observation Data
Date: 04/27/2005 Hours: 06:30-10:30 Phase # Habitat:
Weather: Cloudy/rainy/sunny 15:45-19:45 1A  Wet Prairie/ Berm
Birds
Common Name Scientific Name N How Observed
Great Egret Ardea alba 1 visual
Snowy Egret Egretta thula 1 visual
White Ibis Eudocimus albus 3 visual
Tricolored Heron Egretta tricolor 1 visual
Little Blue Heron Egretta caerulea 1 visual
Turkey Vulture Cathartes aura 3 visual
American Kestrel Falco sparverius 1 visual
Mourning Dove Zenaida macroura 1 visual
White-Winged Dove Zenaida asiatica 1 visual
Boat-Tailed Grackle Quiscalus major 5 visual
Red-Winged Blackbird Agelaius phoeniceus 3 visual
Northern Cardinal Cardinalis cardinalis 1 visual
Northern Mockingbird Mimus polyglottos 1 visual
Blue Jay Cyanocitta cristata 1 visual
Gray Catbird Dumetella carolinensis 1 visual
American Redstart Setophaga ruticilla 2 visual
Common Yellowthroat Geothlypis trichas 2 visual
Black-Throated Blue Warbler Dendroica caerulescens 1 visual
Black-And-White Warbler Mniotila varia 1 visual
Cape May Warbler Dendroica tigrina 1 visual
Tree Swallow Tachycineta bicolor 6 visual
Reptiles/Amphibians
Common Name Scientific Name N How Observed
Eastern Ribbon Snake Thamnophis sauritus 1 visual
Brown Anole Anolis Sagrei 4 visual
Southern Leopard Frog Rana utricularia 2 visual
Pig Frog Rana grylio 1 auditory
Slider Trachemys scripta 1 carapace
Turtle Eggs sp. 2 shells
Butterflies/Moths
Common Name Scientific Name N How Observed
Gulf Fritillary Argraulis vanillae 4 visual
Zebra Longwing Heliconius charitonius 2 visual
White Peacock Anartia jatrophae 1 visual
Monk Skipper Asbolis capucinus 1 visual
Dragonflies/Damselflies
Common Name Scientific Name N How Observed
Blue Dasher Pachydiplax longipennis 7 visual
Orange Bluet Enallagma signatum 5 visual
Dragonhunter Hagenius brevistylus 4 visual
Comet Darner Anax longipes 1 visual
Eastern Amberwing Perithemis tenera 1 visual
Eastern Pondhawk Erythemis simplicicollis 1 visual
Scarlet Skimmer Crocothemis servilia 1 visual
Halloween Pennant Celithemis eponina 2 visual  
 
 
- 102 - 
Spiders
Common Name Scientific Name N How Observed
Venusta Orchard Spider Leucauge venusta 5 visual
Pantropical Jumper Plexippus paykulli 1 visual
Insects
Common Name Scientific Name N How Observed
Paper Wasp Polistes sp. 3 visual
American Hover Fly Metasyrphus americanus 2 visual
House Mosquito Culex pipiens 20+ visual
Allegheny Mound Ant Formica exsectoides 10+ visual
Little Black Ant Monomorium minimum 10+ visual
Mammals
Common Name Scientific Name N How Observed
Common Raccoon Procyon lotor 2 tracks
Marsh Rabbit Sylvilagus palustris 2 scats/visual
Round-tailed Muskrat Neofiber alleni 1 visual
Other
Common Name Scientific Name N How Observed
Florida Apple Snail Pomacea paludosa 10+ shells
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Wildlife Observation Data
Date: 07-27-2005 Hours: 06:20- 10:20 & Phase # Habitat:
Weather: cloudy/sunny, humid 16:00-20:00 1A Wet Prairie/Berm
Birds
Common Name Scientific Name N How Observed
Great Egret Ardea alba 2 visual
Tricolored Heron Egretta tricolor 3 visual
Green Heron Butorides virescens 1 visual
Snail Kite Rostrhamus sociabilis 1 visual
Common Nighthawk Chordeiles minor 5 visual
Mourning Dove Zenaida macroura 1 visual
Boat-Tailed Grackle Quiscalus major 1 visual
Northern Mockingbird Mimus polyglottos 2 visual
Red-Winged Blackbird Agelaius phoeniceus 1 visual
Blue Jay Cyanocitta cristata 1 visual
Monk Parakeets Myiopsitta monachus 9 visual
Loggerhead Shrike Lanius ludovicianus 2 visual
Tree Swallow Tachycineta bicolor 9 visual
Reptiles/Amphibians
Common Name Scientific Name N How Observed
Brown Basilisk Basilicus vittatus 1 visual
Brown Anole Anolis sagrei 6 visual
Hatched Reptile Eggs sp. 6 egg shells
Southern Cricket Frog Acris gryllus dorsalis 2 auditory
Southern Leopard Frog Rana ultricularia 1 visual
Butterflies/Moths
Common Name Scientific Name N How Observed
White Peacock Anartia jatrophae 6 visual
Zebra Longwing Heliconius charitonius 5 visual
Great Purple Hairstreak Atlides halesus 1 visual
Southern Dogface Colias cesonia 1 visual
Gulf Fritillary Agraulis vanillae 4 visual
Little Metalmark Calephelis virginiensis 4 visual
Monk Skipper Asbolis capucinus 5 visual
Dragonflies/Damselflies
Common Name Scientific Name N How Observed
Scarlet Skimmer Crocothemis servilia 10 visual
Blue Dasher Pachydiplax longipennis 7 visual
Eastern Amberwing Perithemis tenera 1 visual
Halloween Pennant Celithemis eponia 7 visual
Common Spreadwing Lestes disjunctus 2 visual
Orange Bluet Enallagma signatum 6 visual
Dragonhunter Hagenius brevistylus 1 visual
Golden-Winged Skimmer Libellula auripennis 10 visual
Eastern Pondhawk Erythemis simplicicollis 4 visual
Four Spotted Pennant Brachymesia gravida 1 visual  
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Spiders
Common Name Scientific Name N How Observed
Venusta Orchard Spider Leucauge venusta 8 visual
Arrow-Shaped Micrathena Micrathena sagittata 4 visual
Black-And-Yellow Garden Spider Argiope aurantia 4 visual
Crab-Like Spiny orb Weaver Gasteracantha cancriformis 1 visual
Regal Jumping Spider Phidippus regius 1 visual
Insects
Common Name Scientific Name N How Observed
Honey Bee Apis mellifera 4 visual
Green Bottle Fly Phaenicia sp. 1 visual
Summer Mosquito Aedes sp. 100+ visual
Squash Bug Anasa tristis 2 visual
Little Black Ant Monomorium minimum 15 visual
Red Fire Ant Solenopsis invicta 1 visual
Broad-Winged Katydid Microcentrum rhombifolium 1 visual
Differential Grashopper Melanoplus differentiallis 1 visual
Cone Headed Grasshopper Neoconocephalus sp. 4 visual
Little Wingless Grasshopper Gymnoscirtetes pusillus 1 visual
Fish
Common Name Scientific Name N How Observed
Golden Topminnow Fundulus chrysotus 20+ visual
Mammals
Common Name Scientific Name N How Observed
Common Raccoon Procynos lotor 1 track
Marsh Rabbit Sylvilagus palustris 1 scat
Other
Common Name Scientific Name N How Observed
Florida Applesnail Pamacea paludosa 5 shell
Goldenhorn Marisa Marisa cornuaurietus 4 shell
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Species 7/26/2004 10/5/2004 1/26/2005 4/28/2005 7/28/2005 Mean Mean pi pi*(ln(pi))
Birds
Great Blue Heron 0 1 0 0 0 0.2 0.2 0.001309 -0.00869
White Ibis 0 0 4 3 0 1.4 1.4 0.009162 -0.043
Glossy Ibis 0 1 0 0 0 0.2 0.2 0.001309 -0.00869
Snowy Egret 0 0 0 1 0 0.2 0.2 0.001309 -0.00869
Great Egret 6 0 3 1 2 2.4 2.4 0.015707 -0.06524
Tricolored Heron 0 0 1 1 3 1 1 0.006545 -0.03291
Black-Crowned Night-Heron 0 0 0 0 0 0 0.2 0.001309 -0.00869
Green Heron 0 0 0 0 1 0.2 0.2 0.001309 -0.00869
Yellow-Crowned Night-Heron 0 0 0 0 0 0 0.2 0.001309 -0.00869
Little Blue Heron 0 0 0 1 0 0.2 0.2 0.001309 -0.00869
Wood Stork 0 0 0 0 0 0 0.2 0.001309 -0.00869
Limpkin 0 0 0 0 0 0 0.2 0.001309 -0.00869
Cooper's Hawk 0 0 1 0 0 0.2 0.4 0.002618 -0.01556
Snail Kite 0 0 0 0 1 0.2 1.4 0.009162 -0.043
Sharp Shinned Hawk 0 0 0 0 0 0 0.2 0.001309 -0.00869
American Kestrel 0 0 0 1 0 0.2 1 0.006545 -0.03291
Osprey 0 0 0 0 0 0 0.2 0.001309 -0.00869
Anhinga 0 0 1 0 0 0.2 2.8 0.018325 -0.07329
Black Vulture 0 2 0 0 0 0.4 0.4 0.002618 -0.01556
Turkey Vulture 0 3 1 3 0 1.4 0.4 0.002618 -0.01556
Mallard 1 0 0 0 0 0.2 1.8 0.01178 -0.05232
Common Night Hawk 0 0 0 0 5 1 0.6 0.003927 -0.02175
Belted Kingfisher 0 0 1 0 0 0.2 1.4 0.009162 -0.043
Boat-Tailed Grackle 5 1 2 5 1 2.8 1.2 0.007853 -0.03806
Eurasian Collard Dove 0 0 0 0 0 0 0.4 0.002618 -0.01556
Mourning Dove 0 0 0 1 1 0.4 0.8 0.005236 -0.0275
White-Winged Dove 0 0 1 1 0 0.4 0.4 0.002618 -0.01556
Brown Thrasher 0 0 0 0 0 0 0.2 0.001309 -0.00869
Monk Parakeets 0 0 0 0 9 1.8 0.2 0.001309 -0.00869
Red Bellied Woodpecker 0 0 0 0 0 0 0.2 0.001309 -0.00869
Northern Flicker 0 0 0 0 0 0 0.6 0.003927 -0.02175
Gray Catbird 0 2 0 1 0 0.6 0.2 0.001309 -0.00869
Gray Kingbird 0 0 0 0 0 0 0.2 0.001309 -0.00869
Blue Jay 1 2 2 1 1 1.4 0.6 0.003927 -0.02175
Red-Winged Blackbird 0 1 1 3 1 1.2 0.2 0.001309 -0.00869
Northern Cardinal 0 1 0 1 0 0.4 0.2 0.001309 -0.00869
Loggerhead Shrike 0 0 2 0 2 0.8 0.2 0.001309 -0.00869
Northern Waterthrush 0 0 0 0 0 0 1.2 0.007853 -0.03806
Eastern Towhee 0 0 0 0 0 0 3.8 0.024869 -0.09187
America Restart 0 0 0 2 0 0.4 3.4 0.022251 -0.08467
Black-Throated Blue Warbler 0 0 0 1 0 0.2 0.8 0.005236 -0.0275
Black-And-White Warbler 0 0 0 1 0 0.2 0.2 0.001309 -0.00869
Cape May Warbler 0 0 0 1 0 0.2 2.2 0.014398 -0.06106
Common Yellowthroat 0 1 0 2 0 0.6 2.8 0.018325 -0.07329
Yellow-Rumped Warbler 0 0 1 0 0 0.2 3.8 0.024869 -0.09187
Yellow-Throated Warbler 0 1 0 0 0 0.2 0.2 0.001309 -0.00869
Kentucky Warbler 0 0 0 0 0 0 0.2 0.001309 -0.00869
Prairie Warbler 0 3 0 0 0 0.6 1 0.006545 -0.03291
Palm Warbler 0 0 1 0 0 0.2 1.2 0.007853 -0.03806
Pine Warbler 0 1 0 0 0 0.2 2.8 0.018325 -0.07329
House Wren 0 0 1 0 0 0.2 0.4 0.002618 -0.01556
Blue-Gray Gnatcatcher 0 3 3 0 0 1.2 2.4 0.015707 -0.06524
Tree Swallow 0 0 4 6 9 3.8 0.2 0.001309 -0.00869
Northern Mockingbird 3 8 3 1 2 3.4 0.2 0.001309 -0.00869  
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Butterflies/Moths 0.577778 0.2 0.001309 -0.00869
Little Metalmark 0 0 0 0 4 0.8 3.2 0.020942 -0.08096
Long-Tailed Skipper 0 0 0 0 0 0 1.8 0.01178 -0.05232
Cassius Blue 0 0 1 0 0 0.2 0.2 0.001309 -0.00869
Queen 0 0 0 0 0 0 1 0.006545 -0.03291
Zebra Longwing 0 4 0 2 5 2.2 14.2 0.092932 -0.2208
White Peacock 0 7 0 1 6 2.8 0.2 0.001309 -0.00869
Julia 0 0 0 0 0 0 2.4 0.015707 -0.06524
Gulf Fritillary 0 9 2 4 4 3.8 0.4 0.002618 -0.01556
Ruddy Daggerwing 0 0 0 0 0 0 0.4 0.002618 -0.01556
Palamedes Swallowtail 0 1 0 0 0 0.2 0.2 0.001309 -0.00869
Cloudless Sulphur 0 0 0 0 0 0 2.8 0.018325 -0.07329
Great Purple Hairstreak 0 0 0 0 1 0.2 0.2 0.001309 -0.00869
Silver-Spotted Skipper 0 0 0 0 0 0 0.6 0.003927 -0.02175
Southern Dogface 0 4 0 0 1 1 0.4 0.002618 -0.01556
Monk Skipper 0 0 0 1 5 1.2 0.2 0.001309 -0.00869
Florida White 0 0 0 0 0 0 0.2 0.001309 -0.00869
Dragonflies/Damselflies 1.8 0.01178 -0.05232
Eastern Pondhawk 1 8 0 1 4 2.8 1.4 0.009162 -0.043
Eastern Amberwing 0 0 0 1 1 0.4 0.4 0.002618 -0.01556
Scarlet Skimmer 0 1 0 1 10 2.4 0.8 0.005236 -0.0275
Rambur's Forktail 1 0 0 0 0 0.2 0.2 0.001309 -0.00869
Comet Darner 0 0 0 1 0 0.2 5.6 0.036649 -0.12118
Blue Corporal 0 1 0 0 0 0.2 0.6 0.003927 -0.02175
Blue Dasher 0 2 0 7 7 3.2 1 0.006545 -0.03291
Great Pondhawk 0 0 0 0 0 0 0.2 0.001309 -0.00869
Wandering Glider 0 0 0 0 0 0 0.2 0.001309 -0.00869
Halloween Pennant 0 0 0 2 7 1.8 0.2 0.001309 -0.00869
Four spotted Pennant 0 0 0 0 1 0.2 0.2 0.001309 -0.00869
Dragon Hunter 0 0 0 4 1 1 0.6 0.003927 -0.02175
Orange Bluet 0 0 0 5 66 14.2 0.8 0.005236 -0.0275
Atlantic Bluet 0 1 0 0 0 0.2 0.2 0.001309 -0.00869
Regal Darner 0 0 0 0 0 0 0.8 0.005236 -0.0275
Golden-Winged Skimmer 0 2 0 0 10 2.4 20 0.13089 -0.26615
Carolina Saddlebacks 0 0 0 0 0 0 6 0.039267 -0.12712
Common Spreadwing 0 0 0 0 2 0.4 0.2 0.001309 -0.00869
Great Blue Skimmer 0 0 0 0 0 0 5 0.032723 -0.1119  
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Reptiles/Amphibians 0.2 0.001309 -0.00869
Green Anole 2 0 0 0 0 0.4 4 0.026178 -0.09536
Brown Basilisk 0 0 0 0 1 0.2 2 0.013089 -0.05675
Brown Anole 0 4 0 4 6 2.8 11.2 0.073298 -0.19154
Pig Frog 0 0 0 1 0 0.2 1 0.006545 -0.03291
Southern Leopard Frog 0 0 0 2 1 0.6 0.2 0.001309 -0.00869
Southern Cricket Frog 0 0 0 0 2 0.4 1.2 0.007853 -0.03806
Brown Headed Skink 0 0 0 0 0 0 0.8 0.005236 -0.0275
Ring Necked Snake 0 0 0 0 0 0 6.6 0.043194 -0.13572
Black Racer 0 0 0 0 0 0 1.2 0.007853 -0.03806
Eastern Ribbon Snake 0 0 0 1 0 0.2 SW Div 3.7413
Eastern Mudsnake 0 0 0 0 0 0 E 0.812413
Common Mudturtle 0 0 0 0 0 0
Slider 0 0 0 1 0 0.2
Spiders
Crab-Like Spiny Orb Weaver 0 3 5 0 1 1.8
Black-And-Yellow Garden Spider 1 2 0 0 4 1.4
Nursery Webb Spider 0 0 0 0 0 0
Pantropical Jumper 0 0 1 1 0 0.4
Red Femured Spotted Orb Weaver 0 0 0 0 0 0
Arrow-shaped Micrathena 0 0 0 0 4 0.8
Regal Jumping Spider 0 0 0 0 1 0.2
Venusta Orchard Soider 1 10 4 5 8 5.6
Insects
Deer Fly 0 0 0 0 0 0
Florida Leaf-Footed Bug 0 0 0 0 0 0
Squash Bug 0 1 0 0 2 0.6
Short-Tailed Ichneumons 0 0 0 0 0 0
Southeastern Lubber Grasshopper 0 0 0 0 0 0
American Bird Grasshopper 0 0 0 0 0 0
Cone-Headed Grasshopper 1 0 0 0 4 1
Palmetto Walking Stick 1 0 0 0 0 0.2
Little Wingless Grasshopper 0 0 0 0 1 0.2
Differential Grasshopper 0 0 0 0 1 0.2
Hopper 0 0 0 0 0 0
Miscivious Grasshopper 0 0 0 0 0 0
Broad-Winged Katydid 0 0 0 0 1 0.2
American Bumblebee 0 0 0 0 0 0
Paper Wasp 0 0 0 3 0 0.6
Black-and-Yellow Mud Dauber 0 0 0 0 0 0
Honey Bee 0 0 0 0 4 0.8
Crane Fly 0 0 0 0 0 0
Green Bottle fly 0 0 0 0 1 0.2
House Fly 0 0 0 0 0 0
American Hover Fly 0 0 2 2 0 0.8
Summer Mosquito 0 0 0 0 100 20
House Mosquito 0 10 0 20 0 6
Twice-Stabbed Lady Beetle 0 0 1 0 0 0.2
Little Black Ant 0 0 0 10 15 5
Red Fire Ant 0 0 0 0 1 0.2
Alleghenny Mount Ant 0 0 10 10 0 4
Green Lacewings 0 0 10 0 0 2
Green Grasshopper 0 0 0 0 0 0
Fish
Golden Topminnow 6 10 10 10 20 11.2
Mosquitofish 4 0 0 0 1
Mammals
Round-Tailed Musk Rat 0 0 0 1 0 0.2
Cotton Mouse 0 0 0 0 0 0
Marsh Rabbit 1 0 2 2 1 1.2
Common Gray Fox 0 0 0 0 0 0
Common Raccoon 0 0 1 2 1 0.8
Other
Florida Apple Snail 4 10 4 10 5 6.6
Golden Horn Marissa 1 0 0 1 4 1.2
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Wildlife Observation Data
Date: 07/29/2004 Hours: 06:30-09:30 & Phase # Habitat:
Weather: Sunny 17:30-20:30 28  Wet Prairie/Berm
Birds
Common Name Scientific Name N How Observed
Great Egret Ardea alba 9 visual
White Ibis Eudocimus albus 5 visual
Red-Shouldered Hawk Buteo lineatus 2 visual
Mourning Dove Zenaida macroura 2 visual
Boat-Tailed Grackle quiscalus major 5 visual
Northern Mockingbird Mimus polyglottos 6 visual
Eastern Towhee Pipilo erythrophthalmus 2 visual
Loggerhead Shrike Lanius ludovicianus 1 visual
Reptiles/Amphibians
Common Name Scientific Name N How Observed
Common Mud Turtle Kinosternon subrubrum 1 carapace
Brown Anole Anolis sagrei 3 visual
Pig Frog Rana grylio 2 auditory
Butterflies/Moths
Common Name Scientific Name N How Observed
Gulf Fritillary Agraulis vanillae 3 visual
Fiery Skipper Hylephila phyleus 2 visual
Dragonflies/Damselflies
Common Name Scientific Name N How Observed
Blue Dasher Pachydiplax longipennis 3 visual
Great Pondhawk Erythemis vesiculosa 2 visual
Insects
Common Name Scientific Name N How Observed
Southeastern Lubber Grasshopper Romalea microptera 5 visual
American Bird Grasshopper Schistocerca americana 4 visual
Differential grasshopper Melanoplus differentialis 1 visual
Deer Fly Chrysops spp. 8 visual
House Mosquito Culex pipiens 10+ visual
Mammals
Common Name Scientific Name N How Observed
Common Raccoon Procyon lotor 1 tracks
Other
Common Name Scientific Name N How Observed
Florida Applesnail Pomacea paludosa 10+ shells & eggs
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Wildlife Observation Data
Date: 10-08-2004 Hours: 06:45-09:10,  Phase # Habitat: 
Weather: Sunny 1420-1620, & 1830-1930 28 Wet Prairie/Berm
Birds
Common Name Scientific Name N How Observed
Great Blue Heron Ardea herodias 1 visual
Great Egret Ardea alba 6 visual
Little Blue Heron Egretta caerulea 2 visual
Osprey Pandion haliaetus 1 visual
Red Shouldered Hawk Buteo lineatus 2 visual
Turkey Vulture Cathartes aura 1 visual
Belted Kingfisher Ceryle alcyon 1 visual
Northern Waterthrush Seiurus noveboracensis 1 visual
Northern Mockingbird Mimus polyglottos 3 visual
Blue Jay Cyanocitta cristata 1 visual
Boat-Tailed Grackel Quiscalus major 10+ visual
Palm Warbler Dendroica palmarum 1 visual
Reptiles/Amphibians
Common Name Scientific Name N How Observed
Brown Anole Anolis sagrei 3 visual
Pig Frog Rana grylio 2 auditory
Southern Leopard Frog Rana utricularia 1 visual
Butterflies/Moths
Common Name Scientific Name N How Observed
Little Metalmark Calephelis virginiensis 1 visual
Southern Dogface Colias cesonia 1 visual
Zebra Longwing Heliconius charitonius 3 visual
Queen Danaus gilippus 2 visual
Gulf Fritillary Agraulis vanillae 3 visual
Dragonflies/Damselflies
Common Name Scientific Name N How Observed
Four Spotted Pennant Brachymesia gravida 2 visual
Eastern Amberwing Perithemis tenera 2 visual
Great Pondhawk Erythemis vesiculosa 3 visual
Halloween Pennant Celithemis eponia 1 visual
Golden-Winged Skimmer Libellula auripennis 1 visual
Blue Corporal Libellula deplanata 1 visual
Insects
Common Name Scientific Name N How Observed
Eastern Yellow Jacket Vespula maculifrons 1 visual
Paper Wasp Polistes spp. 2 visual
Southeastern Lubber Grasshpper Romalea microptera 2 visual
Field Cricket Cryllus pennsylvanicus 10+ auditory
Red Fire Ant Solenopsis invicta 1 visual
Fish
Common Name Scientific Name N How Observed
Golden Topminnow Fundulus chrysotus 10+ visual
Other
Common Name Scientific Name N How Observed
Florida Apple Snail Pomacea paludosa 10+ shells
Goldenhorn Marisa Marisa cornuaurietus 1 shells
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Wildlife Observation Data
Date: 01-26-2005 Hours: 07:30 - 11:00 Phase # Habitat:
Weather: cool, sunny 15:20 - 18:20 28  Wet Prairie/ Berm
Birds
Common Name Scientific Name N How Observed
Great Blue Heron Ardea herodias 1 visual
Great Egret Ardea alba 9 visual
White Ibis Eudocimus albus 1 visual
Black Vulture Coragyps atratus 2 visual
Turkey Vulture Cathartes aura 3 visual
Cooper's Hawk Accipiter cooperii 1 visual
Belted Kingfisher Ceryle alcyon 1 visual
Boat-Tailed Grackle Quiscalus major 2 visual
Northern Mockingbird Mimus polyglottos 3 visual
Common Yellowthroat Geothlypis trichas 1 visual
Tree Swallow Tachycineta bicolor 4 visual
Reptiles/Amphibians
Common Name Scientific Name N How Observed
Brown Anole Anolis sagrei 1 visual
Green Frog unidentified 1 visual
Butterflies/Moths
Common Name Scientific Name N How Observed
Fiery Skipper Hylephila phyleus 1 visual
Gulf Fritillary Agraulis vanillae 1 visual
Dragonflies/Damselflies
Common Name Scientific Name N How Observed
Variable Dancer Argia fumipennis 1 visual
Rambur's Forktail Ischnura ramburii 1 visual
Blue Corporal Libellula deplanata 2 visual
Blue Dasher Pachydiplax longipennis 1 visual
Eastern Amberwing Perithemis tenera 2 visual
Spiders
Common Name Scientific Name N How Observed
Venusta Orchard Spider Leucauge venusta 3 visual
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Insects
Common Name Scientific Name N How Observed
Field Cricket Gryllus pennsylvanicus 1 visual
American Hover Fly Metasyrphus americanus 1 visual
Short-Tailed Ichneumons Ophion spp. 1 visual
Summer Mosquito Aedes spp. 3 visual
Little Black Ant Monomorium minimum 3 visual
Allegheny Mound Ant Formica exsectoides 10+ visual
Paper Wasp Polistes spp. 6 visual
Fish
Common Name Scientific Name N How Observed
Mosquitofish Gambusia holbrooki 5 visual
Golden Topminnow Fundulus chrysotus 10+ visual
Mammals
Common Name Scientific Name N How Observed
Common Raccoon Procyon lotor 1 tracks
Other
Common Name Scientific Name N How Observed
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Wildlife Observation Data
Date: 04-28-2005 Hours: 06:30-11:00 & Phase # Habitat: 
Weather: Sunny 15:40-19-40 28 Wet Prairie/Berm
Birds
Common Name Scientific Name N How Observed
Great Egret Ardea alba 2 visual
White Ibis Eudocimus albus 1 visual
Little Blue Heron Egretta caerulea 1 visual
Green Heron Butorides virescens 1 visual
Red-Shouldered Hawk Buteo lineatus 2 visual
Turkey Vulture Cathartes aura 1 visual
Northern Mockingbird Mimus polyglottos 1 visual
Boat-Tailed Grackle Quiscalus major 3 visual
Blue Jay Cyanocitta cristata 1 visual
Northern Cardinal Cardinalis cardinalis 2 visual
Tree Swallow Tachycineta bicolor 2 visual
Common Yellowthroat Geothlypis trichas 6 visual
Reptiles/Amphibians
Common Name Scientific Name N How Observed
Slider Trachemys scripta 1 carapace
Turtle eggs sp. 4 shell
Florida Green Water Snake Nerodia floridana 1 visual
Southern Cricket Frog Acris gryllus dorsalis 6 visual
Brown Anole Anolis sagrei 1 visual
Green Anole Anolis carolinensis 1 visual
Butterflies/Moths
Common Name Scientific Name N How Observed
Gulf Fritillary Agraulis vanillae 5 visual
Palamedes Swallowtail Papilio palamedes 1 visual
Julia Dryas iulia 1 visual
Tropical Checkered Skipper Pyrgus oileus 2 visual
Dragonflies/Damselflies
Common Name Scientific Name N How Observed
Halloween Pennant Celithemis eponina 15 visual
Blue Dasher Pachydiplax longipennis 6 visual
Eastern Pondhawk Erythemis simplicicollis 7 visual
Golden-Winged Skimmer Libellula auripennis 13 visual
Scarlet Skimmer Crocothemis servilia 4 visual
Great Blue Skimmer Libellula vibrans 1 visual
Common Spreadwing Lestes disjunctus 1 visual
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Spiders
Common Name Scientific Name N How Observed
Fishing Spider Dolomedes sp. 5 visual
Insects
Common Name Scientific Name N How Observed
American Bird Grasshopper Schistocerca americana 8 visual
Differential Grasshopper Melanoplus differentialis 1 visual
Southeastern Lubber Grasshopper Romalea microptera 5 visual
Little Wingless Grasshopper Gymnoscirtetes pusillus scudder 6 visual
Palmetto Walkingstick Anismorpha buprestoides 3 visual
Paper Wasp Polistes sp. 20+ visual
Honey Bee Apis mellifera 3 visual
American Bumble Bee Bombus pennsylvanicus 1 visual
Twice Stabbed Lady Beetle Chilocorus stigma 1 visual
Red Fire Ant Solenopsis invicta 1 visual
Little Black Ant Monomorium minimum 8 visual
Fish
Common Name Scientific Name N How Observed
Golden Topminnow Fundulus chrysotus 10+ visual
Mammals
Common Name Scientific Name N How Observed
Common Raccoon Procyon lotor 1 tracks
Marsh Rabbit Sylvilagus palustris 2 scats
Other
Common Name Scientific Name N How Observed
Florida Apple Snail Pomacea paludosa 10+ visual
Florida Apple Snail Eggs Pomacea paludosa 20+ visual
Centipedes Scolopendra sp. 1 visual
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Wildlife Observation Data
Date: 07-28-2005 Hours: 06:20 - 10:20 Phase # Habitat:
Weather: sunny, humid, rain 16:00 - 20:00 28  Wet Prairie/ Berm
Birds
Common Name Scientific Name N How Observed
Great Egret Ardea alba 1 visual
Glossy Ibis Plegadis falcinellus 1 visual
Anhinga Anhinga anhinga 1 visual
Common Nighthawk Chordeiles minor 1 visual
Loggerhead Shrike Lanius ludovicianus 1 visual
Northern Mockingbird Mimus polyglottos 4 visual
Northern Cardinal Cardinalis cardinalis 1 visual
Tree Swallow Tachycineta bicolor 8 visual
Reptiles/Amphibians
Common Name Scientific Name N How Observed
Brown Anole Anolis sagrei 1 visual
Green Anole Anolis caroliniensis 2 visual
Southern Leopard Frog Rana utricularia 6 visual
Southern Cricket Frog Acris gryllus dorsalis 3 auditory
Pig Frog Rana grylio 3 auditory
Black Racer Coluber constrictor 1 visual
Eastern Ribbon Snake Thamnophis sauritus 1 visual
Florida Green Water Snake Nerodia floridana 2 visual
Butterflies/Moths
Common Name Scientific Name N How Observed
Cassius Blue Leptotes cassius 1 visual
Gulf Fritillary Agraulis vanillae 3 visual
Monk Skipper Asbolis capucinus 1 visual
Caterpillar unidentified 1 visual
Dragonflies/Damselflies
Common Name Scientific Name N How Observed
Eastern Pondhawk Erythemis simplicicollis 5 visual
Halloween Pennant Celithemis eponina 4 visual
Scarlet Skimmer Crocothemis servilia 8 visual
Roseate Skimmer Orthemis ferruginea 1 visual
Golden-Winged Skimmer Libellula auripennis 2 visual
Blue Dasher Pachydiplax longipennis 4 visual
Orange Bluet Enallagma signatum 1 visual
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Spiders
Common Name Scientific Name N How Observed
Venusta Orchard Spider Leucauge venusta 1 visual
Insects
Common Name Scientific Name N How Observed
Differential Grasshopper Melanoplus differentialis 2 visual
Olivegreen Swamp Grasshopper Paroxya clavuliger 3 visual
American Bird Grasshopper Schistocerca americana 2 visual
Mischievous Grasshopper Schistocerca damnifica 11 visual
Summer Mosquito Aedes spp. 100+ visual
Little Black Ant Monomorium minimum 7 visual
Honey Bee Apis mellifera 1 visual
Black-And-Yellow Mud Dauber Sceliphron caementarium 3 visual
Fish
Common Name Scientific Name N How Observed
Mosquitofish Gambusia holbrooki 5 visual
Golden Topminnow Fundulus chrysotus 10+ visual
Mammals
Common Name Scientific Name N How Observed
Common Gray Fox Urocyon cinereoargenteus 1 visual
Common Raccoon Procyon lotor 1 tracks
Other
Common Name Scientific Name N How Observed
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Calculating Phase 28 species average occurences for data year
Species 7/26/2004 10/5/2004 1/26/2005 4/28/2005 7/28/2005 Mean Mean pi pi*(ln(pi))
Birds
Great Blue Heron 0 1 1 0 0 0.4 0.4 0.00299 -0.01738
White Ibis 5 0 1 1 0 1.4 1.4 0.010463 -0.04771
Glossy Ibis 0 0 0 0 1 0.2 0.2 0.001495 -0.00972
Snowy Egret 0 0 0 0 0 5.4 0.040359 -0.12955
Great Egret 9 6 9 2 1 5.4 0.2 0.001495 -0.00972
Tricolored Heron 0 0 0 0 0 0.6 0.004484 -0.02425
Black Crowned Night Heron 0 0 0 0 0 0.2 0.001495 -0.00972
Green Heron 0 0 0 1 0 0.2 1.2 0.008969 -0.04228
Yellow Crowned Night Heron 0 0 0 0 0 0.2 0.001495 -0.00972
Little Blue Heron 0 2 0 1 0 0.6 0.2 0.001495 -0.00972
Woodstorck 0 0 0 0 0 0.4 0.00299 -0.01738
Limpkin 0 0 0 0 0 1 0.007474 -0.03659
Cooper's Hawk 0 0 1 0 0 0.2 0.2 0.001495 -0.00972
Snail Kite 0 0 0 0 0 0.4 0.00299 -0.01738
Red-Shouldered Hawk 2 2 0 2 0 1.2 4 0.029895 -0.10493
Sharp Shinned Hawk 0 0 0 0 0 0.4 0.00299 -0.01738
American Kestrel 0 0 0 0 0 0.4 0.00299 -0.01738
Osprey 0 1 0 0 0 0.2 0.6 0.004484 -0.02425
Anhinga 0 0 0 0 1 0.2 0.4 0.00299 -0.01738
Black Vulture 0 0 2 0 0 0.4 0.4 0.00299 -0.01738
Turkey Vulture 0 1 3 1 0 1 0.2 0.001495 -0.00972
Mallard 0 0 0 0 0 1.4 0.010463 -0.04771
Common Night Hawk 0 0 0 0 1 0.2 0.2 0.001495 -0.00972
Belted Kingfisher 0 1 1 0 0 0.4 2.8 0.020927 -0.08092
Boat-tailed Grackle 5 10 2 3 0 4 3.4 0.025411 -0.09332
Eurasian Collard Dove 0 0 0 0 0 0.2 0.001495 -0.00972
Mourning Dove 2 0 0 0 0 0.4 0.2 0.001495 -0.00972
White-Winged Dove 0 0 0 0 0 0.4 0.00299 -0.01738
Brown Thrasher 0 0 0 0 0 0.6 0.004484 -0.02425
Monk Parakeets 0 0 0 0 0 0.2 0.001495 -0.00972
Red Bellied Woodpecker 0 0 0 0 0 3 0.022422 -0.08515
Northern Flicker 0 0 0 0 0 0.2 0.001495 -0.00972
Gray Catbird 0 0 0 0 0 0.2 0.001495 -0.00972
Gray Kingbird 0 0 0 0 0 0.2 0.001495 -0.00972
Blue Jay 0 1 0 1 0 0.4 0.4 0.00299 -0.01738
Red-Winged Blackbird 0 0 0 0 0 0.6 0.004484 -0.02425
Northern Cardinal 0 0 0 2 1 0.6 2.8 0.020927 -0.08092
Loggerhead Shrike 1 0 0 0 1 0.4 0.8 0.005979 -0.03061
Northern Waterthrush 0 0 0 0 0 0.2 0.001495 -0.00972
Eastern Towhee 2 0 0 0 0 0.4 2.4 0.017937 -0.07212
America Restart 0 0 0 0 0 0.2 0.001495 -0.00972
Black-throated Blue Warbler 0 1 0 0 0 0.2 0.6 0.004484 -0.02425
Black-and-White Warbler 0 0 0 0 0 2.8 0.020927 -0.08092
Cape May Warbler 0 0 0 0 0 0.6 0.004484 -0.02425
Common Yellowthroat 0 0 1 6 0 1.4 4 0.029895 -0.10493
Yellow-Rumped Warbler 0 0 0 0 0 0.4 0.00299 -0.01738
Yellow-Throated Warbler 0 0 0 0 0 0.2 0.001495 -0.00972
Kentucky Warbler 0 0 0 0 0 3.2 0.023916 -0.08928
Prairie Warbler 0 0 0 0 0 0.6 0.004484 -0.02425
Palm Warbler 0 1 0 0 0 0.2 0.2 0.001495 -0.00972
Pine Warbler 0 0 0 0 0 0.2 0.001495 -0.00972
House Wren 0 0 0 0 0 0.6 0.004484 -0.02425
Blue-gray Gnatcatcher 0 0 0 0 0 1.8 0.013453 -0.05796
Tree Swallow 0 0 4 2 8 2.8 0.6 0.004484 -0.02425
Northern Mockingbird 6 3 3 1 4 3.4 0.2 0.001495 -0.00972
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Butterflies/Moths 0.2 0.001495 -0.00972
Little Metalmark 0 1 0 0 0 0.2 0.2 0.001495 -0.00972
Long-Tailed Skipper 0 0 0 0 0 0.2 0.001495 -0.00972
Cassius Blue 0 0 0 0 1 0.2 0.8 0.005979 -0.03061
Queen 0 2 0 0 0 0.4 2.2 0.016442 -0.06754
Zebra Longwing 0 3 0 0 0 0.6 1.6 0.011958 -0.05293
White Peacock 0 0 0 0 0 0.2 0.001495 -0.00972
Julia 0 0 0 1 0 0.2 2.4 0.017937 -0.07212
Gulf Fritillary 3 3 1 5 3 3 2.8 0.020927 -0.08092
Ruddy Daggerwing 0 0 0 0 0 0.6 0.004484 -0.02425
Palamedes Swallowtail 0 0 0 1 0 0.2 1.2 0.008969 -0.04228
Cloudless Sulphur 0 0 0 0 0 0.6 0.004484 -0.02425
Great Purple Hairstreak 0 0 0 0 0 0.8 0.005979 -0.03061
Silver-Spotted Skipper 0 0 0 0 0 2.2 0.016442 -0.06754
Southern Dogface 0 1 0 0 0 0.2 2.2 0.016442 -0.06754
Monk Skipper 0 0 0 0 1 0.2 0.2 0.001495 -0.00972
Tropical Checkered Skipper 0 0 0 2 0 0.4 5.6 0.041854 -0.13283
Fiery Skipper 2 0 1 0 0 0.6 0.2 0.001495 -0.00972
Florida White 0 0 0 0 0 0.6 0.004484 -0.02425
Dragonflies/Damselflies 0.8 0.005979 -0.03061
Eastern Pondhawk 2 0 0 7 5 2.8 0.2 0.001495 -0.00972
Eastern Amberwing 0 2 2 0 0 0.8 20.6 0.153961 -0.28807
Roseate Skimmer 0 0 0 0 1 0.2 2 0.014948 -0.06283
Scarlet Skimmer 0 0 0 4 8 2.4 0.2 0.001495 -0.00972
Rambur's Forktail 0 0 1 0 0 0.2 3.6 0.026906 -0.09728
Comet Darner 0 0 0 0 0 0.4 0.00299 -0.01738
Blue Corporal 0 1 2 0 0 0.6 2 0.014948 -0.06283
Blue Dasher 3 0 1 6 4 2.8 8 0.059791 -0.16842
Great Pondhawk 0 3 0 0 0 0.6 1 0.007474 -0.03659
Wandering Glider 0 0 0 0 0 0.4 0.00299 -0.01738
Halloween Pennant 0 1 0 15 4 4 0.2 0.001495 -0.00972
Four spotted Pennant 0 2 0 0 0 0.4 0.8 0.005979 -0.03061
Dragon Hunter 0 0 0 0 0 13.4 0.100149 -0.23045
Orange Bluet 0 0 0 0 1 0.2 0.2 0.001495 -0.00972
Atlantic Bluet 0 0 0 0 0 0.2 0.001495 -0.00972
Regal Darner 0 0 0 0 0 0.2 0.001495 -0.00972
Golden-Winged Skimmer 0 1 0 13 2 3.2 S W Div 3.648226
Carolina Saddlebacks 0 0 0 0 0 E 0.810751
Common Spreadwing 0 0 0 1 2 0.6
Variable Dancer 0 0 1 0 0 0.2
Great Blue Skimmer 0 0 0 1 0 0.2
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Reptiles
Green Anole 0 0 0 1 2 0.6
Brown Basilisk 0 0 0 0 0
Brown Anole 3 3 1 1 1 1.8
Pig Frog 2 2 0 0 3 1.4
Southern Leopard Frog 0 1 0 0 6 1.4
Green Frog 0 0 1 0 0 0.2
Southern Cricket Frog 0 0 0 6 3 1.8
Brown Headed Skink 0 0 0 0 0
Ring Necked Snake 0 0 0 0 0
Florida Green Watersnake 0 0 0 1 2 0.6
Black Racer 0 0 0 0 1 0.2
Eastern Ribbon Snake 0 0 0 0 1 0.2
Eastern Mudsnake 0 0 0 0 0
Common Mudturtle 1 0 0 0 0 0.2
Slider 0 0 0 1 0 0.2
Spiders
Crab-Like Spiny Orb Weaver 0 0 0 0 0
Black-And-Yellow Garden Spider 0 0 0 0 0
Nursery Webb Spider 0 0 0 0 0
Pantropical Jumper 0 0 0 0 0
Red Femured Spotted Orb Weaver 0 0 0 0 0
Arrow-shaped Micrathena 0 0 0 0 0
Regal Jumping Spider 0 0 0 0 0
Venusta Orchard Soider 0 0 3 0 1 0.8
Fishing Spider 0 0 6 5 0 2.2
Insects
Deer Fly 8 0 0 0 0 1.6
Florida Leaf-Footed Bug 0 0 0 0 0
Squash Bug 0 0 0 0 0
Short-Tailed Ichneumons 0 0 1 0 0 0.2
Southeastern Lubber Grasshopper 5 2 0 5 0 2.4
American Bird Grasshopper 4 0 0 8 2 2.8
Cone-Headed Grasshopper 0 0 0 0 0
Palmetto Walking Stick 0 0 0 3 0 0.6
Little Wingless Grasshopper 0 0 0 6 0 1.2
Olive Green Swamp Grasshopper 0 0 0 0 3 0.6
Differential Grasshopper 1 0 0 1 2 0.8
Hopper 0 0 0 0 0
Miscivious Grasshopper 0 0 0 0 11 2.2
Broad-Winged Katydid 0 0 0 0 0
Field Cricket 0 10 1 0 0 2.2
American Bumblebee 0 0 0 1 0 0.2
Paper Wasp 0 2 6 20 0 5.6
Eastern Yellow Jacket 0 1 0 0 0 0.2
Black and Yellow Mud Dauber 0 0 0 0 3 0.6
Honey Bee 0 0 0 3 1 0.8
Crane Fly 0 0 0 0 0
Green Bottle fly 0 0 0 0 0
House Fly 0 0 0 0 0
American Hover Fly 0 0 1 0 0 0.2
Summer Mosquito 0 0 3 0 100 20.6
House Mosquito 10 0 0 0 0 2
Twice Stabbed Lady Beetle 0 0 0 1 0 0.2
Little Black Ant 0 0 3 8 7 3.6
Red Fire Ant 0 1 0 1 0 0.4
Alleghenny Mount Ant 0 0 10 0 0 2
Green Lacewings 0 0 0 0 0
Green Grasshopper 0 0 0 0 0
Fish
Golden Topminnow 0 10 10 10 10 8
Mosquitofish 0 0 0 0 5 1
Mammals
Round-Tailed Musk Rat 0 0 0 0 0
Cotton Mouse 0 0 0 0 0
Marsh Rabbit 0 0 0 2 0 0.4
Common Gray Fox 0 0 0 0 1 0.2
Common Raccoon 1 0 1 1 1 0.8
Other
Florida Apple Snail 10 10 3 30 14 13.4
Golden Horn Marissa 0 1 0 0 0 0.2
Centipedes 0 0 0 1 0 0.2
Caterpillar 0 0 0 0 1 0.2
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WRAP Score Sheets 
  Wetland Rapid Assessment Procedure
               ( WRAP ) Form of Mitigation
County: Broward FLUCCS CODE: 643
Application Number Date Wetland Type Wetland ID #
06-00001-M Phase 16 7/27/2004 Type 1
Land Use Wildlife Utilization (WU) = 2 Wetland Canopy (O/S) = 0
(% of Area) Totals (% of Area) Totals
Wetland Impact Area 2 100 2 0 100 0
15 2
Wetland Ground Cover (GC) = 2.5
Auto WRAP SCORE (% of Area) Totals
0.74 TRUE 2.5 100 2.5 15
Habitat Support / Buffer = 2 Field Hydrology (HYD) = 2.5
0 (% of Area) Totals (% of Area) Totals
2 100 2 2.5 100 2.5
Formula Denominator 0 0 0




WQ Input & Treatment (WQ) = 2.1
% of area Totals Score % of Area Totals
1 85 2.55 7 1.5 85 1.275
9 15 0.225 8 1 15 0.15
20 0 0 10 0 0 0
20 0 0 10 0 0 0
20 0 0 10 0 0 0




WQ Input & Treatment ( WQ )
Wildlife Utilization ( WU )
Wetland Canopy ( O/S )
Wetland Ground Cover ( GC )
Habitat Support / Buffer 
 Secondary Impacts %
Manual WRAP Score
Project Evaluator
Field Hydrology ( HYD )
Kerstin Green
Pretreatment CategoryLand use Category
None






wetland part of system
Existing Wetland shows evidence of Wildlife Utilization by small mammals(Marsh Rabbit), 4 species of wading birds, including a 
Limpkin, and adequate protective cover with a large assemblage of insects.
Less than 10% nuisance plant species are present, abundant desirable vegetation like: Lance-Leaved Arrowhead ca. 30%, Spikerush 
ca. 60%, little Sawgrass, Pickerelweed, Yellow Eyed Grass, and Swamp Lilys.
Adjacent Upland/Wetland Buffer averages around 50 ft and contains predominantly desirable plant species which provide cover, food, 
and roosting areas for wildlife. Examples of plant species: Red Maple, Pond Apple, Live Oak, Bald Cypress, Cabbage Palm, Slash Pine, 
Sweet Bay, Southern Red Oak, and Sand Cordgrass.
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  Wetland Rapid Assessment Procedure
               ( WRAP ) Form of Mitigation
County: Broward FLUCCS CODE: 643
Permit Number Date Wetland Type Wetland ID #
06-00001-M 10/6/2004 Type 1
Land Use Wildlife Utilization (WU) = 2 Wetland Canopy (O/S) = 0
(% of Area) Totals (% of Area) Totals
Wetland Impact Area 2 100 2 0 100 0
15 2
Wetland Ground Cover (GC) = 2.5
Auto WRAP SCORE (% of Area) Totals
0.74 TRUE 2.5 100 2.5 15
Habitat Support / Buffer = 2 Field Hydrology (HYD) = 2.5
0 (% of Area) Totals (% of Area) Totals
2 100 2 2.5 100 2.5
Formula Denominator 0 0 0




WQ Input & Treatment (WQ) = 2.1
% of area Totals Score % of Area Totals
1 85 2.55 7 1.5 85 1.275
9 15 0.225 8 1 15 0.15
20 0 0 10 0 0 0
20 0 0 10 0 0 0
20 0 0 10 0 0 0
Field Notes: TRUE TRUE
Field Hydrology ( HYD )
WQ Input & Treatment ( WQ )
Wildlife Utilization ( WU )
Wetland Canopy ( O/S )
Wetland Ground Cover ( GC )
Habitat Support / Buffer 
Pretreatment CategoryLand use Category
None
(Observed Value Score)
(Observed Value Score) (Observed Value Score)
(Observed Value Score)
(Observed Value Score)
Melaleuca Invasion >50%  
 Secondary Impacts %
Manual WRAP Score
Project Evaluator




wetland part of system
Existing Wetland shows evidence of Wildlife Utilization by 4 species of wading birds, a Sharp Shined Hawk, and 5 species of migrant 
warblers. It provides adequate protective cover with a large assemblage of insects, 2 species of reptiles, and 1 species of fish, signs of 
Apple snails were also found.
Less than 10% nuisance plant species are present, abundant desirable vegetation like:Lance-Leaved Arrowhead ca. 20%, Spikerush 
ca. 75%, Sawgrass ca 2%, Pickerelweed 1%, Yellow Eyed Grass, and Swamp Lilys. Some Muskgrass was observed
Adjacent Upland/Wetland Buffer averages around 50 ft and contains predominantly desirable plant species which provide cover, food, 
and roosting areas for wildlife. Examples of plant species: Red Maple, Pond Apple, Live Oak, Bald Cypress, Cabbage Palm, Slash 
Pine, Sweet Bay, and Southern Red Oak. Grasses included: Sand Cordgrass, Bushelgrass, Knottgrass, Giant Leather Fern.
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  Wetland Rapid Assessment Procedure
               ( WRAP ) Form of Mitigation
County: Broward FLUCCS CODE: 643
Permit Number Date Wetland Type Wetland ID #
06-00001-M 1/18/2005 Type 1
Land Use Wildlife Utilization (WU) = 2 Wetland Canopy (O/S) = 0
(% of Area) Totals (% of Area) Totals
Wetland Impact Area 2 100 2 0 100 0
15 2
Wetland Ground Cover (GC) = 2.5
Auto WRAP SCORE (% of Area) Totals
0.71 TRUE 2.5 100 2.5 15
Habitat Support / Buffer = 2 Field Hydrology (HYD) = 2
0 (% of Area) Totals (% of Area) Totals
2 100 2 2 100 2
Formula Denominator 0 0 0




WQ Input & Treatment (WQ) = 2.1
% of area Totals Score % of Area Totals
1 85 2.55 7 1.5 85 1.275
9 15 0.225 8 1 15 0.15
20 0 0 10 0 0 0
20 0 0 10 0 0 0
20 0 0 10 0 0 0
Field Notes: TRUE TRUE
WQ Input & Treatment ( WQ )
Wildlife Utilization ( WU )
Wetland Canopy ( O/S )
Wetland Ground Cover ( GC )
Habitat Support / Buffer 
Field Hydrology ( HYD )
Pretreatment CategoryLand use Category
None
Melaleuca Invasion >50%  
(Observed Value Score)
(Observed Value Score) (Observed Value Score)
(Observed Value Score)
Manual WRAP Score








wetland part of system
Existing Wetland shows evidence of Wildlife Utilization by 4 species of wading birds, a Sharp Shined Hawk, and 4 species of migrant 
birds. It provides adequate protective cover with a large assemblage of insects, 2 species of mammals, and 1 species of fish, signs of 
Apple Snails were also found.
Less than 10% nuisance plant species are present, abundant desirable vegetation like: Lance-Leaved Arrowhead ca. 20%, Spikerush 
ca. 75%, Sawgrass ca 2%, Pickerelweed 1%, Yellow Eyed Grass.
Adjacent Upland/Wetland Buffer averages around 50 ft and contains predominantly desirable plant species which provide cover, food, 
and roosting areas for wildlife. Examples of plant species: Red Maple, Pond Apple, Live Oak, Bald Cypress, Cabbage Palm, Slash 
Pine, Sweet Bay, and Southern Red Oak. Grasses included: Sand Cordgrass, Bushelgrass, Knottgrass, Giant Leather Fern.
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  Wetland Rapid Assessment Procedure
               ( WRAP ) Form of Mitigation
County: Broward FLUCCS CODE: 643
Permit Number Date Wetland Type Wetland ID #
06-00001-M 4/21/2005 Type 1
Land Use Wildlife Utilization (WU) = 2.5 Wetland Canopy (O/S) = 0
(% of Area) Totals (% of Area) Totals
Wetland Impact Area 2.5 100 2.5 0 100 0
15 2
Wetland Ground Cover (GC) = 2.5
Auto WRAP SCORE (% of Area) Totals
0.77 TRUE 2.5 100 2.5 15
Habitat Support / Buffer = 2 Field Hydrology (HYD) = 2.5
0 (% of Area) Totals (% of Area) Totals
2 100 2 2.5 100 2.5
Formula Denominator 0 0 0




WQ Input & Treatment (WQ) = 2.1
% of area Totals Score % of Area Totals
1 85 2.55 7 1.5 85 1.275
9 15 0.225 8 1 15 0.15
20 0 0 10 0 0 0
20 0 0 10 0 0 0
20 0 0 10 0 0 0
Field Notes: TRUE TRUE
Manual WRAP Score
Project Evaluator
Phase 16 Kerstin Green
Pretreatment CategoryLand use Category
None
(Observed Value Score)
(Observed Value Score) (Observed Value Score)
(Observed Value Score)
(Observed Value Score)
Melaleuca Invasion >50%  
 Secondary Impacts %
Field Hydrology ( HYD )
WQ Input & Treatment ( WQ )
Wildlife Utilization ( WU )
Wetland Canopy ( O/S )
Wetland Ground Cover ( GC )




wetland part of system
Existing Wetland shows evidence of Wildlife Utilization by 3 species of wading birds, an Osprey, and 3 species of migrant warblers. It 
provides adequate protective cover with a large assemblage of insects, 6 species of reptiles, and 1 species of fish, signs of Apple snails 
were also found. The area was utilized by 4 mammals, including a Common Gray Fox.
Less than 10% nuisance plant species are present, abundant desirable vegetation like: Lance-Leaved Arrowhead ca. 20%, Spikerush ca. 
75%, Sawgrass ca 2%, Pickerelweed 1%, Yellow-Eyed-Grass, and Swamp Lilys. Some Muskgrass was observed
Adjacent Upland/Wetland Buffer averages around 50 ft and contains predominantly desirable plant species which provide cover, food, and 
roosting areas for wildlife. Examples of plant species: Red Maple, Pond Apple, Live Oak, Bald Cypress, Cabbage Palm, Slash Pine, Sweet 
Bay, and Southern Fleabane. Grasses included: Sand Cordgrass, Bushelgrass, Knottgrass, Giant Leather Fern.
Wetland hydroperiod adequate. Plant community is healthy, more than 8 inches of standing water at edge, deeper in center of wet prairie. 
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  Wetland Rapid Assessment Procedure
               ( WRAP ) Form of Mitigation
County: Broward FLUCCS CODE: 643
Permit Number Date Wetland Type Wetland ID #
06-00001-M 7/26/2005 Type 1
Land Use Wildlife Utilization (WU) = 2 Wetland Canopy (O/S) = 0
(% of Area) Totals (% of Area) Totals
Wetland Impact Area 2 100 2 0 100 0
15 2
Wetland Ground Cover (GC) = 2.5
Auto WRAP SCORE (% of Area) Totals
0.74 TRUE 2.5 100 2.5 15
Habitat Support / Buffer = 2 Field Hydrology (HYD) = 2.5
0 (% of Area) Totals (% of Area) Totals
2 100 2 2.5 100 2.5
Formula Denominator 0 0 0




WQ Input & Treatment (WQ) = 2.1
% of area Totals Score % of Area Totals
1 85 2.55 7 1.5 85 1.275
9 15 0.225 8 1 15 0.15
20 0 0 10 0 0 0
20 0 0 10 0 0 0
20 0 0 10 0 0 0
Field Notes: TRUE TRUE
Field Hydrology ( HYD )
WQ Input & Treatment ( WQ )
Wildlife Utilization ( WU )
Wetland Canopy ( O/S )
Wetland Ground Cover ( GC )
Habitat Support / Buffer 
(Observed Value Score)
(Observed Value Score) (Observed Value Score)
Land use Category Pretreatment Category
 Secondary Impacts %
Manual WRAP Score
None (Observed Value Score) (Observed Value Score)
Melaleuca Invasion >50%  
Project Evaluator




wetland part of system
10 species of birds, more than 30 species of insects, 8 species of reptiles, and 1 racoon were observed.
Less than 10% nuisance plant species are present (Muskgrass and Bladderwort), abundant desirable vegetation like: Lance-Leaved 
Arrowhead ca. 20%, Spikerush ca. 75%, Sawgrass ca 2%, Pickerelweed 1%, Yellow Eyed Grass, and Swamp Lilys.
Adjacent Upland/Wetland Buffer averages around 50 ft and contains predominantly desirable plant species which provide cover, food, 
and roosting areas for wildlife. Examples of plant species: Red Maple, Pond Apple, Live Oak, Bald Cypress, Cabbage Palm, Slash 
Pine, Sweet Bay, and Southern Red Oak. Grasses included: Sand Cordgrass, Bushelgrass, Knottgrass, Giant Leather Fern. 
Wetland hydroperiod adequate. Plant community is healthy, about 6 inches of standing water at edge.
Open space/Natural Undeveloped
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  Wetland Rapid Assessment Procedure
               ( WRAP ) Form of Mitigation
County: Broward FLUCCS CODE: 643
Application Number Date Wetland Type Wetland ID #
06-0001-M Phase 1A 7/28/2004 Type 1
Land Use Wildlife Utilization (WU) = 2 Wetland Canopy (O/S) = 0
(% of Area) Totals (% of Area) Totals
Wetland Impact Area 2 100 2 0 100 0
20 2
Wetland Ground Cover (GC) = 2.5
Auto WRAP SCORE (% of Area) Totals
0.74 TRUE 2.5 100 2.5 20
Habitat Support / Buffer = 2 Field Hydrology (HYD) = 2.5
0 (% of Area) Totals (% of Area) Totals
2 100 2 2.5 100 2.5
Formula Denominator 0 0 0




WQ Input & Treatment (WQ) = 2.15
% of area Totals Score % of Area Totals
1 80 2.4 7 1.5 80 1.2
9 20 0.3 5 2 20 0.4
20 0 0 10 0 0 0
20 0 0 10 0 0 0
20 0 0 10 0 0 0




WQ Input & Treatment ( WQ )
Wildlife Utilization ( WU )
Wetland Canopy ( O/S )
Wetland Ground Cover ( GC )
Habitat Support / Buffer 
 Secondary Impacts %
Manual WRAP Score
Project Evaluator
Field Hydrology ( HYD )
Kerstin Green
Pretreatment CategoryLand use Category
None






wetland part of system
Existing Wetland shows evidence of Wildlife Utilization by small mammals(Marsh Rabbit), 1 species of wading bird, and adequate 
protective cover with a large assemblage of insects.
Less than 10% nuisance plant species are present, abundant desirable vegetation like: Lance-Leaved Arrowhead ca. 30%, Spikerush 
ca. 60%, little Sawgrass, Yellow-Eyed-Grass and Pickerelweed. 
Adjacent Upland/Wetland Buffer averages around 36 ft. and contains predominantly desirable plant species which provide cover, food, 
and roosting areas for wildlife. Examples of plant species: Red Maple, Pond Cypress, Slash Pine, Wax Myrtle, and Live Oak. Sand 
Cordgrass, Fine-Leaved White-Top Sedge, Giant Leather Fern and Marsh Fern were also present. 
Wetland hydroperiod adequate. Plant community is healthy, ground is moist, with standing water in depressions, deeper in center of 
wet prairie.
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  Wetland Rapid Assessment Procedure
               ( WRAP ) Form of Mitigation
County: Broward FLUCCS CODE: 643
Permit Number Date Wetland Type Wetland ID #
06-0001-M 10/7/2004 Type 1
Land Use Wildlife Utilization (WU) = 2 Wetland Canopy (O/S) = 0
(% of Area) Totals (% of Area) Totals
Wetland Impact Area 2 100 2 0 100 0
20 2
Wetland Ground Cover (GC) = 2.5
Auto WRAP SCORE (% of Area) Totals
0.74 TRUE 2.5 100 2.5 20
Habitat Support / Buffer = 2 Field Hydrology (HYD) = 2.5
0 (% of Area) Totals (% of Area) Totals
2 100 2 2.5 100 2.5
Formula Denominator 0 0 0




WQ Input & Treatment (WQ) = 2.15
% of area Totals Score % of Area Totals
1 80 2.4 7 1.5 80 1.2
9 20 0.3 5 2 20 0.4
20 0 0 10 0 0 0
20 0 0 10 0 0 0
20 0 0 10 0 0 0
Field Notes: TRUE TRUE
Manual WRAP Score
Project Evaluator
Phase 1A Kerstin Green
Pretreatment CategoryLand use Category
None
(Observed Value Score)
(Observed Value Score) (Observed Value Score)
(Observed Value Score)
(Observed Value Score)
Melaleuca Invasion >50%  
 Secondary Impacts %
Field Hydrology ( HYD )
WQ Input & Treatment ( WQ )
Wildlife Utilization ( WU )
Wetland Canopy ( O/S )
Wetland Ground Cover ( GC )




wetland part of system
Existing Wetland shows evidence of Wildlife Utilization by 2 species of wading birds, and four species of migrant warblers. It provides 
adequate protective cover with a large assemblage of insects.
Less than 10% nuisance plant species are present, abundant desirable vegetation like: Lance-Leaved Arrowhead ca. 30%, Spikerush 
ca. 60%, little Sawgrass, Yellow-eyed-grass and Pickerelweed. 
Adjacent Upland/Wetland Buffer averages around 36 ft. and contains predominantly desirable plant species which provide cover, food, 
and roosting areas for wildlife. Examples of plant species: Red Maple, Pond Cypress, Slash Pine, Wax Myrtle, and Live Oak. 
Knottgrass, Painted Leaf, Fine-Leaved White-Top Sedge, Giant Leather Fern and Marsh Fern were also present. 
Wetland hydroperiod adequate. Plant community is healthy, about 12 inches of standing water at edge.
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  Wetland Rapid Assessment Procedure
               ( WRAP ) Form of Mitigation
County: Broward FLUCCS CODE: 643
Permit Number Date Wetland Type Wetland ID #
06-0001-M 1/25/2005 Type 1
Land Use Wildlife Utilization (WU) = 2 Wetland Canopy (O/S) = 0
(% of Area) Totals (% of Area) Totals
Wetland Impact Area 2 100 2 0 100 0
20 2
Wetland Ground Cover (GC) = 2.5
Auto WRAP SCORE (% of Area) Totals
0.74 TRUE 2.5 100 2.5 20
Habitat Support / Buffer = 2 Field Hydrology (HYD) = 2.5
0 (% of Area) Totals (% of Area) Totals
2 100 2 2.5 100 2.5
Formula Denominator 0 0 0




WQ Input & Treatment (WQ) = 2.15
% of area Totals Score % of Area Totals
1 80 2.4 7 1.5 80 1.2
9 20 0.3 5 2 20 0.4
20 0 0 10 0 0 0
20 0 0 10 0 0 0
20 0 0 10 0 0 0





Pretreatment CategoryLand use Category
None
Melaleuca Invasion >50%  
(Observed Value Score)
(Observed Value Score) (Observed Value Score)
(Observed Value Score)
Manual WRAP Score
 Secondary Impacts %
WQ Input & Treatment ( WQ )
Wildlife Utilization ( WU )
Wetland Canopy ( O/S )
Wetland Ground Cover ( GC )
Habitat Support / Buffer 




wetland part of system
Existing Wetland shows evidence of Wildlife Utilization by 2 species of small mammals, 4 species of wading birds, including a 
Tricolored Heron, and provides adequate protective cover with a large assemblage of insects.
Less than 10% nuisance plant species are present, abundant desirable vegetation like: Lance-Leaved Arrowhead ca. 30%, Spikerush 
ca. 60%, little Sawgrass, Yellow-Eyed-Grass and Pickerelweed.
Adjacent Upland/Wetland Buffer averages around 36 ft. and contains predominantly desirable plant species which provide cover, food, 
and roosting areas for wildlife. Examples of plant species: Red Maple, Pond Cypress, Slash Pine, Wax Myrtle, and Live Oak. Sand 
Cordgrass, Fine-Leaved White-Top Sedge, Ginat LeatherFern and Marsh Fern were also present. 
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  Wetland Rapid Assessment Procedure
               ( WRAP ) Form of Mitigation
County: Broward FLUCCS CODE: 643
Permit Number Date Wetland Type Wetland ID #
06-0001-M 4/27/2005 Type 1
Land Use Wildlife Utilization (WU) = 2 Wetland Canopy (O/S) = 0
(% of Area) Totals (% of Area) Totals
Wetland Impact Area 2 100 2 0 100 0
20 2
Wetland Ground Cover (GC) = 2.5
Auto WRAP SCORE (% of Area) Totals
0.74 TRUE 2.5 100 2.5 20
Habitat Support / Buffer = 2 Field Hydrology (HYD) = 2.5
0 (% of Area) Totals (% of Area) Totals
2 100 2 2.5 100 2.5
Formula Denominator 0 0 0




WQ Input & Treatment (WQ) = 2.15
% of area Totals Score % of Area Totals
1 80 2.4 7 1.5 80 1.2
9 20 0.3 5 2 20 0.4
20 0 0 10 0 0 0
20 0 0 10 0 0 0
20 0 0 10 0 0 0
Field Notes: TRUE TRUE
Field Hydrology ( HYD )
WQ Input & Treatment ( WQ )
Wildlife Utilization ( WU )
Wetland Canopy ( O/S )
Wetland Ground Cover ( GC )
Habitat Support / Buffer 
Pretreatment CategoryLand use Category
None
(Observed Value Score)
(Observed Value Score) (Observed Value Score)
(Observed Value Score)
(Observed Value Score)
Melaleuca Invasion >50%  
 Secondary Impacts %
Manual WRAP Score
Project Evaluator




wetland part of system
Existing Wetland shows evidence of Wildlife Utilization by 3 species of small mammals, 3 species of wading birds, 6 species of 
reptiles, and it provides adequate protective cover with a large assemblage of insects.
Less than 10% nuisance plant species are present, abundant desirable vegetation like: Lance-Leaved Arrowhead ca. 30%, Spikerush 
ca. 60%, little Sawgrass, Yellow-Eyed-Grass and Pickerelweed.
Adjacent Upland/Wetland Buffer averages around 36 ft. and contains predominantly desirable plant species which provide cover, food, 
and roosting areas for wildlife. Examples of plant species: Red Maple, Pond Cypress, Slash Pine, Wax Myrtle, and Live Oak. Sand 
Cordgrass, Fine-Leaved White-Top Sedge, Giant Leather Fern and Marsh Fern were also present. 
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  Wetland Rapid Assessment Procedure
               ( WRAP ) Form of Mitigation
County: Broward FLUCCS CODE: 643
Permit Number Date Wetland Type Wetland ID #
06-0001-M 7/27/2005 Type 1
Land Use Wildlife Utilization (WU) = 2 Wetland Canopy (O/S) = 0
(% of Area) Totals (% of Area) Totals
Wetland Impact Area 2 100 2 0 100 0
20 2
Wetland Ground Cover (GC) = 2.5
Auto WRAP SCORE (% of Area) Totals
0.74 TRUE 2.5 100 2.5 20
Habitat Support / Buffer = 2 Field Hydrology (HYD) = 2.5
0 (% of Area) Totals (% of Area) Totals
2 100 2 2.5 100 2.5
Formula Denominator 0 0 0




WQ Input & Treatment (WQ) = 2.15
% of area Totals Score % of Area Totals
1 80 2.4 7 1.5 80 1.2
9 20 0.3 5 2 20 0.4
20 0 0 10 0 0 0
20 0 0 10 0 0 0
20 0 0 10 0 0 0
Field Notes: TRUE TRUE
Field Hydrology ( HYD )
WQ Input & Treatment ( WQ )
Wildlife Utilization ( WU )
Wetland Canopy ( O/S )
Wetland Ground Cover ( GC )
Habitat Support / Buffer 
(Observed Value Score)
(Observed Value Score) (Observed Value Score)
Land use Category Pretreatment Category
 Secondary Impacts %
Manual WRAP Score
None (Observed Value Score) (Observed Value Score)
Melaleuca Invasion >50%  
Project Evaluator




wetland part of system
Existing Wetland shows evidence of Wildlife Utilization by small mammals, 3 species of wading birds, 4 reptiles, and it provides 
adequate protective cover with a large assemblage of insects.
Less than 10% nuisance plant species are present, abundant desirable vegetation like: Lance-Leaved Arrowhead ca. 30%, Spikerush 
ca. 60%, little Sawgrass, Yellow-eyed-grass and Pickerelweed.
Adjacent Upland/Wetland Buffer averages around 36 ft. and contains predominantly desirable plant species which provide cover, food, 
and roosting areas for wildlife. Examples of plant species: Red Maple, Pond Cypress, Slash Pine, Wax Myrtle, and Live Oak. Sand 
Cordgrass, Fine-Leaved White-Top Sedge, Giant Leather Fern and Marsh Fern were also present. 
Wetland hydroperiod adequate. Plant community is healthy, about 7 inches of standing water at edge, deeper in center of wet prairie.
Open space/Natural Undeveloped
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  Wetland Rapid Assessment Procedure
               ( WRAP ) Form of Mitigation
County: Broward FLUCCS CODE: 643
Application Number Date Wetland Type Wetland ID #
06-0001-M Phase 28 7/29/2004 Type 1
Land Use Wildlife Utilization (WU) = 2 Wetland Canopy (O/S) = 0
(% of Area) Totals (% of Area) Totals
Wetland Impact Area 2 100 2 0 100 0
12 2
Wetland Ground Cover (GC) = 2
Auto WRAP SCORE (% of Area) Totals
0.69 TRUE 2 100 2 12
Habitat Support / Buffer = 2 Field Hydrology (HYD) = 2
0 (% of Area) Totals (% of Area) Totals
2 100 2 2 100 2
Formula Denominator 0 0 0




WQ Input & Treatment (WQ) = 2.34
% of area Totals Score % of Area Totals
1 88 2.64 7 1.5 88 1.32
1 12 0.36 1 3 12 0.36
20 0 0 10 0 0 0
20 0 0 10 0 0 0
20 0 0 10 0 0 0




WQ Input & Treatment ( WQ )
Wildlife Utilization ( WU )
Wetland Canopy ( O/S )
Wetland Ground Cover ( GC )
Habitat Support / Buffer 
 Secondary Impacts %
Manual WRAP Score
Project Evaluator
Field Hydrology ( HYD )
Kerstin Green
Pretreatment CategoryLand use Category
None






wetland part of system
Existing Wetland shows evidence of Wildlife Utilization by 2 species of wading birds and a Red-Shouldered Hawk. It provides 
adequate protective cover with a large assemblage of insects, 3 species of reptiles, and 1 species of fish, signs of Apple snails were 
also found. The area was utilized by 1 mammal.
Less than 10% nuisance plant species are present, abundant desirable vegetation like: Lance-Leaved Arrowhead ca. 40%, Spikerush 
ca. 50%, little Sawgrass and Pickerelweed. Intermitently patches of bare earth were visible, as well as an algae mat around dead 
Spikerush.
Adjacent Upland/Wetland Buffer averages more than 30 ft. and contains predominantly desirable plant species which provide cover, 
food, and roosting areas for wildlife. Examples of plant species: Red Maple, Bald Cypress, Cabbage Palm, Slash Pine, and Sweet Bay. 
Giant Leather Fern and Marsh Fern were also present. 



















- 130 - 
  Wetland Rapid Assessment Procedure
               ( WRAP ) Form of Mitigation
County: Broward FLUCCS CODE: 643
Permit Number Date Wetland Type Wetland ID #
06-0001-M 10/8/2004 Type 1
Land Use Wildlife Utilization (WU) = 2 Wetland Canopy (O/S) = 0
(% of Area) Totals (% of Area) Totals
Wetland Impact Area 2 100 2 0 100 0
12 2
Wetland Ground Cover (GC) = 2
Auto WRAP SCORE (% of Area) Totals
0.72 TRUE 2 100 2 12
Habitat Support / Buffer = 2 Field Hydrology (HYD) = 2.5
0 (% of Area) Totals (% of Area) Totals
2 100 2 2.5 100 2.5
Formula Denominator 0 0 0




WQ Input & Treatment (WQ) = 2.34
% of area Totals Score % of Area Totals
1 88 2.64 7 1.5 88 1.32
1 12 0.36 1 3 12 0.36
20 0 0 10 0 0 0
20 0 0 10 0 0 0
20 0 0 10 0 0 0
Field Notes: TRUE TRUE
Field Hydrology ( HYD )
WQ Input & Treatment ( WQ )
Wildlife Utilization ( WU )
Wetland Canopy ( O/S )
Wetland Ground Cover ( GC )
Habitat Support / Buffer 
Pretreatment CategoryLand use Category
None
(Observed Value Score)
(Observed Value Score) (Observed Value Score)
(Observed Value Score)
(Observed Value Score)
Melaleuca Invasion >50%  
 Secondary Impacts %
Manual WRAP Score
Project Evaluator




wetland part of system
Existing Wetland shows evidence of Wildlife Utilization by 3 species of wading birds and a Red-Shouldered Hawk, as well as an 
Osprey. It provides adequate protective cover with a large assemblage of insects, 3 species of reptiles, and 1 species of fish, signs of 
Apple snails were also found. No signs of Utilization by mammals were seen at this time.
Less than 10% nuisance plant species are present, abundant desirable vegetation like: Lance-Leaved Arrowhead ca. 40%, Spikerush 
ca. 50%, Sawgrass ca. 5% and Pickerelweed. Intermitent patches of bare earth have all grown in nicely with Spikerush.
Adjacent Upland/Wetland Buffer averages more than 30 ft. and contains predominantly desirable plant species which provide cover, 
food, and roosting areas for wildlife. Examples of plant species: Red Maple, Bald Cypress, Cabbage Palm, Slash Pine, and Sweet Bay. 
Giant Leather Fern and Marsh Fern were also present. 
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  Wetland Rapid Assessment Procedure
               ( WRAP ) Form of Mitigation
County: Broward FLUCCS CODE: 643
Permit Number Date Wetland Type Wetland ID #
06-0001-M 4/28/2005 Type 1
Land Use Wildlife Utilization (WU) = 2 Wetland Canopy (O/S) = 0
(% of Area) Totals (% of Area) Totals
Wetland Impact Area 2 100 2 0 100 0
12 2
Wetland Ground Cover (GC) = 2.5
Auto WRAP SCORE (% of Area) Totals
0.76 TRUE 2.5 100 2.5 12
Habitat Support / Buffer = 2 Field Hydrology (HYD) = 2.5
0 (% of Area) Totals (% of Area) Totals
2 100 2 2.5 100 2.5
Formula Denominator 0 0 0




WQ Input & Treatment (WQ) = 2.34
% of area Totals Score % of Area Totals
1 88 2.64 7 1.5 88 1.32
1 12 0.36 1 3 12 0.36
20 0 0 10 0 0 0
20 0 0 10 0 0 0
20 0 0 10 0 0 0
Field Notes: TRUE TRUE
Manual WRAP Score
Project Evaluator
Phase 28 Kerstin Green
Pretreatment CategoryLand use Category
None
(Observed Value Score)
(Observed Value Score) (Observed Value Score)
(Observed Value Score)
(Observed Value Score)
Melaleuca Invasion >50%  
 Secondary Impacts %
Field Hydrology ( HYD )
WQ Input & Treatment ( WQ )
Wildlife Utilization ( WU )
Wetland Canopy ( O/S )
Wetland Ground Cover ( GC )




wetland part of system
Existing Wetland shows evidence of Wildlife Utilization by 4 species of wading birds and a Red-Shouldered Hawk. It provides 
adequate protective cover with a large assemblage of insects, 6 species of reptiles, and 1 species of fish, signs of Apple Snails were 
also found. The area was utilized by 2 mammal.
Less than 10% nuisance plant species are present, abundant desirable vegetation like: Lance-Leaved Arrowhead ca. 40%, Spikerush 
ca. 50%, little Sawgrass and Pickerelweed.   Quite a bit of dead vegetation and Aufwuchs are present.
Adjacent Upland/Wetland Buffer averages more than30 ft and contains predominantly desirable plant species which provide cover, 
food, and roosting areas for wildlife. Examples of plant species: Red Maple, Bald Cypress, Cabbage Palm, Slash Pine, and Sweet Bay. 
Sand Cordgrass, Giant Leather Fern and Marsh Fern were also present. 
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